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Functional overview STM32L496xx

3.8

3.9
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The Firewall main features are the following:
. Three segments can be protected and defined thanks to the Firewall registers:
—  Code segment (located in Flash or SRAM1 if defined as executable protected area)
—  Non-volatile data segment (located in Flash)
—  Volatile data segment (located in SRAM1)
. The start address and the length of each segments are configurable:
—  code segment: up to 1024 Kbyte with granularity of 256 bytes
- Non-volatile data segment: up to 1024 Kbyte with granularity of 256 bytes
—  Volatile data segment: up to 256 Kbyte of SRAM1 with a granularity of 64 bytes

. Specific mechanism implemented to open the Firewall to get access to the protected areas (call
gate entry sequence)

. Volatile data segment can be shared or not with the non-protected code
e  \Volatile data segment can be executed or not depending on the Firewall configuration

The Flash readout protection must be set to level 2 in order to reach the expected level of
protection.

Boot modes

At startup, BOOTO pin and nBOOT1 option bit are used to select one of three boot options:
e  Boot from user Flash

e  Boot from system memory

e  Boot from embedded SRAM

BOOTO value may come from the PH3-BOOTO pin or from an option bit depending on the
value of a user option bit to free the GPIO pad if needed.

A Flash empty check mechanism is implemented to force the boot from system flash if the
first flash memory location is not programmed and if the boot selection is configured to boot
from main flash.

The boot loader is located in system memory. It is used to reprogram the Flash memory by
using USART, 12C, SPI, CAN and USB OTG FS in Device mode through DFU (device
firmware upgrade).

Cyclic redundancy check calculation unit (CRC)

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a
configurable generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of
the software during runtime, to be compared with a reference signature generated at link-
time and stored at a given memory location.

3
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Table 4. STM32L496xx modes overview (continued)

Mode Regulator(” CPU |Flash | SRAM | Clocks DMA & Peripherals(z) Wakeup source Consumption(3) Wakeup time
BOR, PVD, PVM
RTC, LCD, IWDG Reset pin, all 1/Os
COMPX (x=1,2) BOR, PVD, PVM
DACX (x=1,2) RTC, LCD, IWDG
OPAMPX (x=1,2) COMPx (x=1..2)
Stop 1 LPR No | of | oN LSE USARTXx (x=1...5)() USARTx (x=1...5)®) | 11.2 pAw/o RTC | 6.6 us in SRAM
LSl LPUART1®) LPUART1®) 11.8 JAWRTC | 7.8 psin Flash
12Cx (x=1...4)10) 12Cx (x=1...4)10)
LPTIMx (x=1,2) LPTIMx (x=1,2)
wxk OTG_Fs(’H)
All other peripherals are swpmi1(12)
frozen.
BOR, PVD, PVM
RTC, LCD, IWDG Reset pin, all 1/0s
COMPX (x=1..2) BOR, PVD, PVM
12c3(10) RTC, LCD, IWDG 6.8 us in SRAM
Stop 2 LPR No | Off | ON f; LPUART1(®) COMPx (x=1..2) 2;;6“&""\/{/ 7RF'{I'TCC
LPTIM1 12c3(10) ' 8.2 ps in Flash
LPUART1®)
All other peripherals are LPTIM1
frozen.
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STM32L496xx Functional overview

Table 5. Functionalities depending on the working mode(") (continued)

Stop 0/1 Stop 2 Standby |Shutdown
> > > >
Low- | Low- % ¢_'Ev % ¢_'Ev
Peripheral Run Sleep | power | power a o o o VBAT
run sleep - o - o - 3] - o
o o o o
3 3 3 3
o o o o
3 3 3 3
= = = =
SysTick timer (0] 0] (0] (0] - - - - - - - - -
Touch sensing
controller (TSC) o © o o . ) ) ) . ) ) ) .
Random number 0(8) 0(8) _ _ _ _ _ _ _ _ _ _ _
generator (RNG)
CRC calculation unit (0] (0] 0] (0] - - - - - - - - -
5
GPIOs o} o) o} o} O O| 0o o ® pins| ™ pins| -
(10) (10)
1. Legend: Y = Yes (Enable). O = Optional (Disable by default. Can be enabled by software). - = Not available.
2. The Flash can be configured in power-down mode. By default, it is not in power-down mode.
3. The SRAM clock can be gated on or off.
4. SRAM2 content is preserved when the bit RRS is set in PWR_CR3 register.
5. Some peripherals with wakeup from Stop capability can request HSI16 to be enabled. In this case, HSI16 is woken up by

the peripheral, and only feeds the peripheral which requested it. HSI116 is automatically put off when the peripheral does not
need it anymore.

6. UART and LPUART reception is functional in Stop mode, and generates a wakeup interrupt on Start, address match or
received frame event.

7. 12C address detection is functional in Stop mode, and generates a wakeup interrupt in case of address match.
8. Voltage scaling Range 1 only.

9. 1/Os can be configured with internal pull-up, pull-down or floating in Standby mode.

10. The I/Os with wakeup from Standby/Shutdown capability are: PAO, PC13, PE6, PA2, PC5.

11. 1/Os can be configured with internal pull-up, pull-down or floating in Shutdown mode but the configuration is lost when
exiting the Shutdown mode.

3.10.5 Reset mode

In order to improve the consumption under reset, the 1/Os state under and after reset is
“analog state” (the I/O schmitt trigger is disable). In addition, the internal reset pull-up is
deactivated when the reset source is internal.

3.10.6 VBAT operation

The VBAT pin allows to power the device VBAT domain from an external battery, an external
supercapacitor, or from Vpp when no external battery and an external supercapacitor are
present. The VBAT pin supplies the RTC with LSE and the backup registers. Three anti-
tamper detection pins are available in VBAT mode.

VBAT operation is automatically activated when Vpp is not present.

3
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STM32L496xx Functional overview

3.28

3

Real-time clock (RTC) and backup registers

The RTC is an independent BCD timer/counter. It supports the following features:

e Calendar with subsecond, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format.

e  Automatic correction for 28, 29 (leap year), 30, and 31 days of the month.
e  Two programmable alarms.

e  On-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize it with a master clock.

e Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.

e Digital calibration circuit with 0.95 ppm resolution, to compensate for quartz crystal
inaccuracy.

e Three anti-tamper detection pins with programmable filter.

e Timestamp feature which can be used to save the calendar content. This function can
be triggered by an event on the timestamp pin, or by a tamper event, or by a switch to
VBAT mode.

e  17-bit auto-reload wakeup timer (WUT) for periodic events with programmable
resolution and period.

The RTC and the 32 backup registers are supplied through a switch that takes power either
from the Vpp supply when present or from the VBAT pin.

The backup registers are 32-bit registers used to store 128 bytes of user application data
when VDD power is not present. They are not reset by a system or power reset, or when the
device wakes up from Standby or Shutdown mode.

The RTC clock sources can be:

e A 32.768 kHz external crystal (LSE)

¢  An external resonator or oscillator (LSE)

e The internal low power RC oscillator (LSI, with typical frequency of 32 kHz)

e The high-speed external clock (HSE) divided by 32.

The RTC is functional in VBAT mode and in all low-power modes when it is clocked by the

LSE. When clocked by the LSI, the RTC is not functional in VBAT mode, but is functional in
all low-power modes except Shutdown mode.

All RTC events (Alarm, WakeUp Timer, Timestamp or Tamper) can generate an interrupt
and wakeup the device from the low-power modes.
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STM32L496xx

Pinouts and pin description

Figure 8. STM32L496Zx LQFP144 pinout(!
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The above figure shows the package top view.
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Table 15. STM32L496xx pin definitions (continued)

Pin Number Pin functions
n n o
o 4 o i o 5
S uE) - o < % 2 uE) Pin name g 5 ?
S | = e | < | s |0 | < I |(function after | = 2 ° o
a | & |2 | T | < = < | @ £ - =z . Additional
L |0 |S | & o o I | o © reset) & Alternate functions .
gl ol ||l | &l | o| % o functions
202|619 | 9 |a | g =
=13 > g |°|E
= - =)
- - - - J7 50 50 N6 NG PF12 110 FT - | FMC_AG6, EVENTOUT
- - - - - 51 | 51 - - VSS S - - -
- - - - - 52 52 A8 A8 VDD S - - |-
12C4_SMBA, DFSDM1_DATING, FMC_A7,
- - - - K7 53 53 | M6 | M6 PF13 110 FT -~ | EVENTOUT
12C4_SCL, DFSDM1_CKING, TSC_G8_lO1,
- - - - J8 54 54 L6 L6 PF14 /O | FT_fa | - FMC_A8, EVENTOUT
[2C4_SDA, TSC_G8_|02, FMC_A9,
- - - - J9 55 55 K6 K6 PF15 /O | FT_fa | - EVENTOUT
- - - - H9 56 56 J6 J6 PGO 1/0 FT - | TSC_G8_l03, FMC_A10, EVENTOUT
- - - - G9 57 57 H6 H6 PG1 110 FT - | TSC_G8_l04, FMC_A11, EVENTOUT
TIM1_ETR, DFSDM1_DATIN2, FMC_D4,
- K6 K6 38 M7 58 58 L7 L7 PE7 110 FT " | SAI1_SD_B, EVENTOUT
TIM1_CH1N, DFSDM1_CKIN2, FMC_D5,
- K5 K5 39 L7 59 59 K7 K7 PE8 110 FT " | SAI1_SCK_B, EVENTOUT
TIM1_CH1, DFSDM1_CKOUT, FMC_De6,
- J5 J5 40 M8 60 60 J7 J7 PEQ 110 FT " | SAI1FS_B, EVENTOUT
- - - - F6 61 61 M7 | M7 VSS S - - |-
- - - - G6 62 62 N7 N7 VDD S - - |-
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STM32L496xx

Memory mapping

3

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

(continued)

Size

Bus Boundary address (bytes) Peripheral
0x4000 9800 - 0x4000 FFFF 26 KB Reserved
0x4000 9400 - 0x4000 97FF 1 KB LPTIM2
0x4000 8C00 - 0x4000 93FF 2 KB Reserved
0x4000 8800 - 0x4000 8BFF 1 KB SWPMI1
0x4000 8400 - 0x4000 87FF 1 KB 12C4
0x4000 8000 - 0x4000 83FF 1 KB LPUART1
0x4000 7C00 - 0x4000 7FFF 1KB LPTIM1
0x4000 7800 - 0x4000 7BFF 1 KB OPAMP
0x4000 7400 - 0x4000 77FF 1KB DAC

APB1 0x4000 7000 - 0x4000 73FF 1 KB PWR
0x4000 6800 - 0x4000 6FFF 1 KB Reserved
0x4000 6800 - 0x4000 6BFF 1 KB CAN2
0x4000 6400 - 0x4000 67FF 1 KB CAN1
0x4000 6000 - 0x4000 63FF 1 KB CRS
0x4000 5C00- 0x4000 5FFF 1 KB 12C3
0x4000 5800 - 0x4000 5BFF 1 KB 12C2
0x4000 5400 - 0x4000 57FF 1 KB 12C1
0x4000 5000 - 0x4000 53FF 1KB UART5
0x4000 4C00 - 0x4000 4FFF 1 KB UART4
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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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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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Electrical characteristics

Table 38. Typical current consumption in Run and Low-power run modes, with different codes
running from SRAM1

Conditions TYP TYP
Symbol | Parameter Unit Unit
- Voltage Code 25°C 25 °C
scaling
N [Reduced code(") 2.72 105
~ = | Coremark 2.72 105
«©
ok = fuse upto | 2 [Dhrystone 2.1 265 | mA | 102 | uAIMHz
48 MHz included, | & x [Fibonacci 2.47 95
Supply | bypass mode Q While(1 237 91
l?lgl—]%'- currentin |PLL ON above b lle(1) 0 i
Run mode |48 MHz all E Reduced code 9.71 121
peripherals ~ =2 |Coremark 9.7 121
. o
disable 5% [Dhrystone 2.1 948 | mA | 119 | pAMHz
& ¥ [Fibonacci 8.79 110
o
L | While(1) 8.45 106
Reduced code(") 258 129
| SUPPP{ f oM Coremark 268 134
DD_ALL currentin | ThoLk = Tms| = z
(LPRun) | Low-power | all peripherals disable Dhrystone 2.1 240 WA 120 | WAMHz
run Fibonacci 230 115
While(1) 255 128
1. Reduced code used for characterization results provided in Table 26, Table 28, Table 30.
Table 39. Typical current consumption in Run, with different codesrunning from
SRAM1 and power supplied by external SMPS (VDD12 =1.10 V)
Conditions(" TYP TYP
Symbol Parameter Unit Unit
- Voltage Code 25 °C 25 °C
scaling
N Reduced code® | 1.17 45
= Coremark 1.17 45
©
; ; ) ‘R‘ Dhrystone 2.1 1.14 44
HCLK = THSE UP 1O - -
Supply 48 MHz included, é Fibonacci 1.07 41
o While(1 1.02 39
bp_aLL current in | DyPass mode M mA HA/MHz
(Run) PLL ON above N Reduced code!™ | 3.49 44
Runmode | 4 Mtz all I
. . = Coremark 3.49 44
peripherals disable o
‘fl’ Dhrystone 2.1 3.41 43
x Fibonacci 3.16 39
£ [While() 3.04 38

1. All values are obtained by calculation based on measurements done without SMPS and using following parameters: SMPS
input = 3.3 V, SMPS efficiency = 85%, VDD12 =1.10 V

2. Reduced code used for characterization results provided in Table 26, Table 28, Table 30.

3
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Table 42. Current consumption in Sleep, Flash ON and power supplied by external SMPS (VDD12 =1.10 V)

Conditions(" TYP
Symbol Parameter Unit
- fock | 25°C | 55°C | 85°C | 105°C | 125°C
80MHz | 0.92 | 0.94 0.99 1.08 1.27
72MHz | 0.84 | 0.86 0.91 1.00 1.18
64 MHz | 0.75 | 0.77 0.82 0.91 1.10
48 MHz | 0.57 | 0.59 0.64 0.73 0.91
freLk = fise Up to 48 MHz included, bypass 32MHz | 040 | 0.41 0.47 0.55 0.74
o aLL(Sleep)| Supply current in sleep mode, mode 24MHz | 0.31 | 0.33 0.38 0.47 0.65 mA
- pll ON above . 16MHz | 023 | 024 | 029 | 038 | 0.56
48 MHz all peripherals disable 8 MHz 014 | 016 0.21 031 050
4 MHz 0.10 | 0.11 0.17 0.26 0.46
2 MHz 0.08 | 0.09 0.15 0.24 0.44
1 MHz 0.07 | 0.08 0.13 0.23 0.43
100 kHz | 0.06 | 0.07 0.13 0.22 0.41

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%,
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Electrical characteristics

On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in Table 50. The MCU is placed
under the following conditions:

All I/O pins are in Analog mode

The given value is calculated by measuring the difference of the current consumptions:
— when the peripheral is clocked on

— when the peripheral is clocked off

Ambient operating temperature and supply voltage conditions summarized in Table 19:

Voltage characteristics

e  The power consumption of the digital part of the on-chip peripherals is given in
Table 50. The power consumption of the analog part of the peripherals (where
applicable) is indicated in each related section of the datasheet.

Table 50. Peripheral current consumption

Peripheral Range 1 Range 2 Lo:v;zo:;/:;;un Unit
Bus Matrix(!) 4.44 3.75 4.00
ADC independent clock domain 0.40 0.08 0.30
ADC AHB clock domain 5.55 4.63 5.00
CRC 0.48 0.42 0.50
DMA1 2.00 1.60 2.00
DMA2 1.76 1.50 1.50
DMA2D 24.33 20.21 24.50
FLASH 8.50 7.10 8.00
FMC 7.58 6.29 7.00
GPIOA®) 1.59 1.25 1.50
GPI0B®) 1.56 1.25 1.50
GPIOC®?) 1.58 1.29 1.50
AHB HA/MHz

GPIOD®?) 1.40 1.17 1.40
GPIOE® 1.36 1.13 1.40
GPIOF®@) 1.70 1.40 1.50
GPIOG®) 1.80 1.50 1.80
GPIOH®?) 1.50 1.30 1.50
GPI0I®@) 1.18 0.96 1.00
DCMI 1.6 1.3 1.2

OTG_FS independent clock domain 23.20 NA NA

OTG_FS AHB clock domain 14.30 NA NA

QUADSPI 6.84 5.67 6.50
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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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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
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Table 77. ADC accuracy - limited test conditions 1(12)E) (continued)

Sg:r Parameter Conditions® Min | Typ | Max | Unit
ADC clock frequency < Single Fast channel (max speed) | - | -74 | -73
Total 80 MH.Z’ ended Slow channel (max speed) | - | -74 | -73
THD |harmonic |Sampling rate < 5.33 Msps, dB
i i = = Fast channel (max speed) | - | -79 | -76
distortion | Vppp = Vrer: =3V, Differential
TA=25°C Slow channel (max speed) | - | -79 | -76

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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6.3.18 Digital-to-Analog converter characteristics

Table 81. DAC characteristics(!

Symbol Parameter Conditions Min Typ Max Unit
DAC output buffer OFF, DAC_OUT
Analog supply voltage for pin not connected (internal 1.71 -
Vopa DAC ON connection only) 3.6
Other modes 1.80 -
DAC output buffer OFF, DAC_OUT \V;
pin not connected (internal 1.71 -
VREF+ Positive reference voltage | connection only) Vbpa
Other modes 1.80 -
VREE- Negative reference voltage - Vssa
connected to Vgga 5 - -
RL Resistive load DAC output kQ
buffer ON connected to Vppa | 25 - -
Ro Output Impedance DAC output buffer OFF 9.6 11.7 13.8 kQ
Output impedance sample |Vpp=2.7V - - 2
Rgon and hold mode, output kQ
buffer ON Vbp=2.0V - - 3.5
Output impedance sample |Vpp=2.7V - - 16.5
ReoFr and hold mode, output kQ
buffer OFF Vbp=2.0V - - 18.0
CL DAC output buffer ON - - 50 pF
Capacitive load
CsH Sample and hold mode - 0.1 1 uF
\Y
Voltage on DAC_OUT DAC output buffer ON 0.2 - _R(I)EF2+
Vbac_out output - : \Y
DAC output buffer OFF 0 - VREF+
+0.5LSB - 1.7 3
Settling time (full scale: for | Normal mode 4" o5 ] 16 29
a 12-bit code transition DAC output
between the lowest and the | Puffer ON $2LSB - 1.55 2.85
tserTung | highest input codes when CL = 50 pF, +4 LSB - 148 28 us
DAC_OUT reaches final RL25kQ
value +0.5L.SB, +1 LSB, +8 LSB - 1.4 2.75
t2LSB, +4 LSB, +8 LSB) Normal mode DAC output buffer ) 2 25
OFF, +1LSB, CL = 10 pF ’
Wakeup time from off state | Normal mode DAC output buffer ON| 4.2 75
. @) |(setting the ENx bitin the | CL =50 pF, RL25kQ .
WAREUP DAC Control register) until | Normal mode DAC output buffer ) 9 5 "
final value +1 LSB OFF, CL <10 pF
o . | Normal mode DAC output buffer ON
PSRR Vppa supply rejection ratio CL <50 pF, RL = 5 kQ, DC - -80 -28 dB

3

186/262 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.
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Table 85. OPAMP characteristics(?) (continued)
Symbol Parameter Conditions Min Typ Max Unit
at 1 kHz, Output
Normalmode | 2ded with 4 kQ S
Low-power mode at1 kHZ’.OUtPUt - 600 -
Voltage noise loaded with 20 kQ
en . nV/AHz
density Normal mode at 10 kHz, Output - 180 -
loaded with 4 kQ
at 10 kHz, Output
Low-power mode | e.d with 20 kQ - 290 -
OPAMP Normal mode no Load. quiescent - 120 260
Ippa(OPAMP)@) | consumption 4 MA
from Vppa Low-power mode | mode - 45 100
1. Guaranteed by design, unless otherwise specified.
2. Guaranteed by characterization results.
3. Mostly I/0 leakage, when used in analog mode. Refer to Iy parameter in Table 70: I/O static characteristics.
4. R2is the internal resistance between OPAMP output and OPAMP inverting input. R1 is the internal resistance between
OPAMP inverting input and ground. The PGA gain =1+R2/R1
196/262 DoclD029173 Rev 1 Kys
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Figure 51. NAND controller waveforms for read access
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Figure 52. NAND controller waveforms for write access
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Figure 53. NAND controller waveforms for common memory read access
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