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Figure 5. STM32L4R9xx power supply overview
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During power-up and power-down phases, the following power sequence requirements
must be respected:

When Vpp is below 1V, other power supplies (Vppa, Vopio2, Vbpuse and V| cp) must
remain below VDD +300 mV.

When Vpp is above 1V, all power supplies are independent.

During the power-down phase, Vpp can temporarily become lower than other supplies
only if the energy provided to the MCU remains below 1 mJ; this allows external
decoupling capacitors to be discharged with different time constants during the power-
down transient phase.
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STM32L4R5xx, STM32L4R7xx and STM32L4R9xx Functional overview

3

retained in Standby mode, supplied by the low-power regulator (standby with RAM2
retention mode).

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

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

The Shutdown mode allows to achieve the lowest power consumption. The internal
regulator is switched off so that the VCORE domain is powered off. The PLL, the
HSI16, the MSI, the LSI and the HSE oscillators are also switched off.

The RTC can remain active (Shutdown mode with RTC, Shutdown mode without RTC).

The BOR is not available in Shutdown mode. No power voltage monitoring is possible
in this mode, therefore the switch to Backup domain is not supported.

SRAM1, SRAM2, SRAM3 and register contents are lost except for registers in the
Backup domain.

The device exits Shutdown mode when an external reset (NRST pin), a WKUP pin
event (configurable rising or falling edge), or an RTC event occurs (alarm, periodic
wakeup, timestamp, tamper).

The system clock after wakeup is MSI at 4 MHz.
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Functional overview

Table 10. Timer feature comparison

DMA Capture/
. . Counter Counter | Prescaler Complementary
Timer type Timer . request compare
resolution type factor X outputs
generation | channels
Any integer
Ag‘é?]?rf)‘fd TIM1, TIM8 16-bit lpr’ ggm' between 1 Yes 4 3
P and 65536
Any integer
Gjr”e;:‘('e TIM2, TIM5 32-bit L:Jp’ /32"\/‘;:' between 1 Yes 4 No
pup P and 65536
Any integer
Gjr”e(::é TIM3, TIM4 16-bit lpr’ ggm' between 1 Yes 4 No
purp P and 65536
Any integer
Gjr”e;:‘('e TIM15 16-bit Up between 1 Yes 2 1
pup and 65536
Any integer
Gﬁfe;:é TIM16, TIM17 | 16-bit Up between 1 Yes 1 1
purp and 65536
Any integer
Basic TIM6, TIM7 16-bit Up between 1 Yes 0 No
and 65536
3.30.1 Advanced-control timer (TIM1, TIM8)

3

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

The four independent channels can be used for:

e Input capture
e  Output compare
e  PWM generation (edge or center-aligned modes) with full modulation capability (0-

100%)

e  One-pulse mode output

In debug mode, the advanced-control timer counter can be frozen and the PWM outputs
disabled in order to turn off any power switches driven by these outputs.

Many features are shared with the general-purpose TIMx timers (described in
Section 3.30.2) using the same architecture, so the advanced-control timers can work
together with the TIMx timers via the Timer Link feature for synchronization or event

chaining.
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Pinouts and pin description STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

4 Pinouts and pin description

Figure 9. STM32L4R5xx and STM32L4R7xx UFBGA169 ballout(!)

1 2 3 4 5 3 7 8 9 10 " 12 13
A PI10 PH2 VDD PEO PB4 PB3 Vss VDD PA15 PA14 PA13 PIO PH14
B PI9 PI7 VSS PE1 PB5 VDDIO2 PG9 PDO PI6 P12 PI1 PH15 PH12
c VDD VSS PI11 PB8 PB6 PG15 PD4 PD1 PH13 PI3 PI8 VSss VDD
D PE4 PE3 PE2 PB9 PB7 PG10 PD5 PD2 PC10 Pl4 PH9 PH7 PA12
E PC13 VBAT PE6 PES PH3-BOOTO PG11 PD6 PD3 PC11 PI5 PH6 VDDUSB PA11
F OSP(?;;_-lN VSss PF2 PF1 PFO PG12 PD7 PC12 PA10 PA9 PCé6 VDDIO2 Vss
G PC15- VDD PF3 PF4 PF5 PG14 PG13 PA8 PC9 PC8 PG6 PC7 VDD
0sC32_0uT
H |pHooscon|  vss NRST PF10 pca PG PE10 PB11 PGs Pa7 PD15 vss vop
Jy PH1- PCo pCt pPC2 PCs PGO PE9 PE15 PG5 PG4 PG3 PG2 PD10
osc_out
K PC3 VSSA/VREF- PAO PAS PBO PF15 PE8 PE14 PH4 PD14 PD12 PD11 PD13
L VREF+ VDDA PA4 PA7 PB1 PF14 PE7 PE13 PH5 PD9 PD8 VDD VSss
M OPAx'\Pn‘I"” PA3 VSS PA6 PF11 PF13 Vss PE12 PH10 PH11 VSS PB15 PB14
N PA2 PA1 VDD OPAx':Z’VI PB2 PF12 VDD PE11 PB10 PH8 VDD PB12 PB13
MSv38036V4

1. The above figure shows the package top view.

Figure 10. STM32L4R9xx UFBGA169 ballout()

1 2 3 4 5 6 7 8 9 10 1 12 13
A PI10 PH2 VDD PEO PB4 PB3 vss VDD PA15 PA14 PA13 PIO PH14
B PI9 PI7 Vss PE1 PB5S VDDIO2 PG9 PDO PI6 PI2 Pl PH15 PH12
c vDD Vss P11 PB8 PB6 PG15 PD4 PD1 PH13 PI3 PH9 Vss VDD
D PE4 PE3 PE2 PB9 PB7 PG10 PD5 PD2 PC10 Pl4 PA10 VDDUSB PA12
E PC13 VBAT PE6 PES PH3-BOOTO PG11 PD6 PD3 PC11 PI5 PA8 PA9 PA11
F OSF(E.:C:Z‘_-IN vss PF2 PF1 PFO PG12 PD7 PC12 PC8 PG8 PCé VDDIO2 Vvss
G PC1s- vDD PF3 PF4 PF5 PG13 PG4 PG3 PGS PG7 PC7 PG6 PC9
0SC32_OouT
H PH0-OSC_IN vss NRST PF10 PG1 PE10 PB11 PD13 PG2 PD15 PD14 vss VDD
J 05’2110-UT PCO PC1 PC2 PGO PE9 PE15 PD12 PD11 PD10 DSI_D1P DSI_D1N VSsDSI
K PC3 VSSA/VREF- PAO PC4 PF15 PE8 PE14 PH4 PD9 PD8 DSI_CKP DSI_CKN VSSDSI
L VREF+ VDDA PAS5 PA6 PB1 PF14 PE7 PE13 PH5 PB15 DsI_DoP DSI_DON VCAPDSI
L PA1 PA3 Vvss PA7 PF11 PF13 Vvss PE12 PH10 PH11 Vvss PB14 VDDDSI
N PA2 PA4 VDD PBO PB2 PF12 VvDD PE11 PB10 PH8 vDD PB12 PB13
MSv45223V2

1. The above figure shows the package top view.
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Table 15. STM32L4Rxxx pin definitions (continued)

Pin number
STM32L4R5xxx, STM32L4R7xxx STM32L4R9xxx = o @
o ® 2 g
n (/7] [ o = %] c
(7] Eo o 3 0 c
£ < 3 = @ < S ¥ | @ sE | 2| 3 ] 2 2
(=] = o~ = a3 < 7] © =] A < (7] < © c = (=] [ ©
e ) © wl ‘ﬂ‘_ E °’l - S ‘ﬂ_' -— ﬂ'l E -— Eg E 7] b4 *"u' g
o o < < o n © g o o g < 7] g oS o £ =
El2|lo 2|50 | T | o858 | a|lxg|Q|m g = g 5
Sl a9 |2 |S |29 | |&|2 |l £ = ]
o i = (91|53 S| |®]53 = < <
@ - 5 2
OCTOSPIM_P2_CLK,
- | F3 | F3 |14 | 14 |F10| G4 | G4 | - | 14 | F3 |F1I0|F10| G4 | PF4 |l/O| FT | - FMC_A4, EVENTOUT -
- |F4 |F4 |15 |15 | F9 | G5|G5| - |15 | F4 | F9 | F9 | G5 | PF5 |I/O| FT | - | FMC_A5, EVENTOUT -
10 | F2 | F2 |16 | 16 |G11| F2 | F2 | 10 | 16 | L6 |G11|G11| F2 | VSS | S - - - -
M| G2|G2|17 |17 |G12| G2 | G2 | 11 | 17 | G1 |G12|G12| G2 | VDD | S - - - -
TIM5_ETR,
TIM5_CH1,
- - - |18 | 18 |G10| - - - |18 | F2 [G10|G10| - PF6 |1/O| FT | - | OCTOSPIM_P1_103, -
SAI1_SD_B,
EVENTOUT
TIM5_CH2,
OCTOSPIM_P1_102,
- - - |19 |19 |G| - - - |19 | F5 | G9 | G9 | - PF7 |l/O| FT | - SAI1_MCLK B, -
EVENTOUT
TIM5_CH3,
- | OCTOSPIM_P1_100,
- - - |20 |20 |NC| - - - - | F1|[NC|NC| - PF8 |[I/IO| FT |3 SAI1_SCK_B, -
EVENTOUT
TIM5_CH4,
OCTOSPIM_P1_101,
- - - | 21|21 |NC| - - - - | G4 | NC|NC| - PF9 [I/0| FT |© SAl1_FS_B, -
TIM15_CH1,
EVENTOUT

uonduosap uid pue sinould
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Table 15. STM32L4Rxxx pin definitions (continued)

Pin number
STM32L4R5xxx, STM32L4R7xxx STM32L4R9xxx ’-og @ 2
o ® 2 g
» » Q o 3 e c
7 €9 o s » c
e 12| |<|E, cE g 880888 :
(=3 = o~ = < < (7 © o < < 0 < © - ] o ) ©
e ) © wl ‘ﬂ‘_ E ml - S ‘ﬂ_' -— ﬂ'l E - Eg & 7] 4 © g
o | & | T || |5 |8 g o | o é T | » 5 i~ o = =]
L2l |50 |3 |l |5 | a|s|C|m| 2 = 8 5
Sl |la|a |9 2|3 |9 |9 | |&|2|L 5 = T
o i = (91|53 S| |®]53 = < <
@ - 5 2
TIM1_CH2,
DFSDM1_CKIN4,
TSC_G5_102,
42 | M9 | M9 | 64 | 64 | L5 | N8 | N8 | 39 | 60 | H7 | L5 | L5 | N8 PE11 | 1/O FT - OCTOSPIM_P1_NCS, -
LCD_G4, FMC_D8,
EVENTOUT
TIM1_CH3N,
SPI1_NSS,
DFSDM1_DATINS,
43 | L9 | L9 | 65 | 65 | M5 | M8 | M8 | 40 | 61 | M9 | M5 | M5 | M8 PE12 |1/O FT - TSC_G5_103, -
OCTOSPIM_1_100,
LCD_G5, FMC_D9,
EVENTOUT
TIM1_CH3,
SPI1_SCK,
DFSDM1_CKINS,
44 (M10|(M10| 66 | 66 | J5 L8 | L8 | 41 62 | J8 | J5 J5 L8 PE13 | 1/O FT - TSC_G5 104, -

OCTOSPIM_P1_|01,
LCD_G6, FMC_D10,
EVENTOUT

uonduosap uid pue sinould
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Table 15. STM32L4Rxxx pin definitions (continued)

Pin number
STM32L4R5xxx, STM32L4R7xxx STM32L4R9xxx ’-og @ 2
2 o .0
7)) 7] @ g o g § E
o o o o 5§52 || § |8 E 2
o | S |la 2|23 || 8|z |3|a |3 |83 < || E o © s
e ) © wl ‘ﬂ‘_ - | - S ‘ﬂ_' -— | - - £ g & 7 P4 © c
L &2 e lE |G ]8 g a | a g I | 5 g = o = 2
TS ™ s [TH o - [T} T - o 3} = o =
S|z ||z |9|a|g|8|cg|g|pja 3| R 5 = 3
|3 L |2 |B|R|5 || |5]8|8|5] € < <
|
@ - 5 2
OCTOSPIM_P1_104,
- - - - - - A2 | A2 - - - - - A2 PH2 110 FT - EVENTOUT -
TIM8_CH3, DCMI_D7,
- - - - - - B2 | B2 - - - - - B2 PI7 110 FT - EVENTOUT -
OCTOSPIM_P2_102,
- - - - - - B1 B1 - - - - - B1 PI9 110 FT - CAN1_RX, -
EVENTOUT
OCTOSPIM_P2_|01,
- - - - - At At - - - - | - |At| P10 [VO| FT |- EVENTOUT -

PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of current
(3 mA), the use of GPIOs PC13 to PC15 in output mode is limited:

- The speed should not exceed 2 MHz with a maximum load of 30 pF

- These GPIOs must not be used as current sources (for example to drive a LED).

uonduosap uid pue sinould

After a Backup domain power-up, PC13, PC14 and PC15 operate as GPIOs. Their function then depends on the content of the RTC registers which are not reset by the
system reset. For details on how to manage these GPIOs, refer to the Backup domain and RTC register descriptions in the RM0432 reference manual.

NC (not-connected) balls must be left unconnected. However, non connected (NC) GPIOS are not bonded. They must be configured by software to output push-pull and
forced to 0 in the output data register to avoid extra current consumption in low-power modes.

After reset, these pins are configured as JTAG/SW debug alternate functions, and the internal pull-up on PA15, PA13, PB4 pins and the internal pull-down on PA14 pin are
activated.
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Memory mapping

5

Memory mapping

Figure 23. STM32L4R5xx, STM32L4R7xx and STM32L4R9xx memory map

OXFFFF FFFF

0xE000 0000

0xC000 0000

0xA000 0000

0x9000 0000

0x8000 0000

0x7000 0000

0x6000 0000

0x4000 0000

0x3000 0000
0x2FFF FFFF

0x200A 0000
0x2004 0000
0x2003 0000
0x2000 0000

0x0000 0000

[ ]

Cortex™-M4
with FPU
Internal
Peripherals

Reserved

FMC and
OctoSPI
registers

OctoSPI bank1

FMC bank3

Reserved

FMC bank1

OctoSPI bank2

Peripherals

GFXMMU
Virtual Buffer

Reserved

SRAM3

SRAM2

SRAM1

CODE

Reserved

OXBFFF FFFF

0xA000 1800

0xA000 1000

0xA000 0000

OX5FFF FFFF

0x5006 0C00

0x4800 0000

0x4002 4400

0x4002 0000

0x4001 6400

0x4001 0000
0x4000 9800

0x4000 0000
0x1FFF FFFF
0x1FFF F810

O0x1FFF F800

Ox1FFF FO0O0

O0x1FFF 8000
Ox1FFF 7810

Ox1FFF 7800

Ox1FFF 7400

Ox1FFF 7000

Ox1FFF 0000

0x1001 0000

0x1000 0000
0x0810 0000

0x0800 0000
0x0010 0000

0x0000 0000

Reserved

OctoSPI registers

FMC registers

Reserved

AHB2

Reserved

AHB1

Reserved

APB2

Reserved

APB1

Reserved

Option Bytes

Reserved

System memory

Reserved

Options Bytes

Reserved

OTP area

System memory

Reserved

SRAM2

Reserved

Flash memory

Reserved

Flash, system memory
or SRAM, depending on
BOQOT configuration

3
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Electrical characteristics

3

Table 24. Embedded reset and power control block characteristics (continued)

Symbol Parameter Conditions(¥ |  Min Typ | Max | Unit
Rising edge 2.41 2.46 2.51
VPVD2 PVD threshold 2 \
Falling edge 2.31 2.36 2.41
Rising edge 2.56 2.61 2.66
VPVD3 PVD threshold 3 \Y
Falling edge 247 2.52 2.57
Rising edge 2.69 2.74 2.79
VPVD4 PVD threshold 4 \
Falling edge 2.59 2.64 2.69
Rising edge 2.85 2.91 2.96
VPVD5 PVD threshold 5 \
Falling edge 2.75 2.81 2.86
Rising edge 2.92 2.98 3.04
VPVD6 PVD threshold 6 \Y
Falling edge 2.84 2.90 2.96
Hysteresis in
continuous - 20 -
Vhyst BoRHo | Hysteresis voltage of BORHO mode mV
Hysteresis in ) 30 )
other mode
Hysteresis voltage of BORH
Vhyst_BOR_PVD | (except BORHO) and PVD - - 100 - mV
()]
Ibp @ BOR (except.BORO) and ) ) 11 16 UA
(BOR_PVD) PVD consumption from Vpp
Ve VDDL__,SB_ peripheral voltage ) 1.18 1992 126 v
monitoring
v Vppa peripheral voltage Rising edge 1.61 1.65 1.69 v
PVM3 o
monitoring Falling edge 1.6 164 | 1.68
v Vppa peripheral voltage Rising edge 1.78 1.82 1.86 v
PVM4 o
monitoring Falling edge 177 | 1.81 | 1.85
Vhyst pym3 | PVM3 hysteresis - - 10 - mV
Vhyst Pymsa | PVM4 hysteresis - - 10 - mV
oo PVM1 and PVM2
(PVM1/PVM2) . - - 0.2 - uA
@) consumption from Vpp
oo PVM3 and PVM4
(PVM3/PVM4) ! - - 2 - MA
) consumption from Vpp
Continuous mode means Run/Sleep modes, or temperature sensor enable in Low-power run/Low-power
sleep modes.

Guaranteed by design.

BORO is enabled in all modes (except shutdown) and its consumption is therefore included in the supply
current characteristics tables.

DS12023 Rev 4
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6.3.5

150/310

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, 1/O pin loading, device software configuration,
operating frequencies, I/O pin switching rate, program location in memory and executed
binary code

The current consumption is measured as described in Figure 27: Current consumption
measurement.

Typical and maximum current consumption

The MCU is placed under the following conditions:
e Alll/O pins are in analog input mode
e All peripherals are disabled except when explicitly mentioned

e The Flash memory access time is adjusted with the minimum wait states number,
depending on the fyc k frequency (refer to the table “Number of wait states according
to CPU clock (HCLK) frequency” available in the RM0432 reference manual).

e  When the peripherals are enabled fpc| k = fHoLk
e The voltage scaling Range 1 is adjusted to fyc| k frequency as follows:
— Voltage Range 1 Boost mode for 80 MHz < fc x <= 120 MHz
— Voltage Range 1 Normal mode for 26 MHz < i x <= 80 MHz
The parameters given in Table 26 to Table 40 are derived from tests performed under

ambient temperature and supply voltage conditions summarized in Table 22: General
operating conditions.

3

DS12023 Rev 4




¥ A9Y €2021Sa

oLe/e9l

Table 37. Typical current consumption in Run and Low-power run modes, with

different codes running from Flash, ART enable (Cache ON Prefetch OFF)
and power supplied by external SMPS

TYP TYP TYP TYP
Conditions(") SBEng:f Dual Bank SBing::e BDua'I(
Symbol | Parameter an Mode Unit an an Unit
Mode Mode Mode
. VDD12 fHcLk | Code 25°C 25°C 25°C | 25°C
Ri‘i‘fd 1.34 1.41 51 54
VDD1221 05V fHCLK= Coremark 1.53 1.55 = 59 60 M
’ 26 MHz | Dhrystone2.1 1.67 1.69 64 65 H
Fibonacci 1.43 1.53 55 59
While(1) 1.4 1.04 48 48
Reduced
fHCLK=FHSE up to io‘é‘;e 1.47 1.55 56 60
48 MHZ included,
IbD Supply bypass mode FHOLK= Coremark 1.68 1.70 65 66
(Run) ;3:‘?:;(‘1’; P'&'é?ﬂNngcl’lve 26 MHz | Dhrystone2.1|  1.83 1.85 mA 71 71 |MAMHZ
peripherals Fibonacci 1.57 1.68 61 65
disable
While(1) 1.36 1.36 52 52
VDD12=1.10V
Ri‘i‘fd 4.13 4.49 52 56
fHCLK= Coremark 4.85 4.85 = 61 61 A
80 MHz | Dhrystone2.1 |  5.21 5.21 65 65 |
Fibonacci 4.49 5.03 56 63
While(1) 3.77 3.77 47 47

XX6UYIZEINLS PUB XXLUPTZEWLS XXGHPIZENLS
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Table 47. Current consumption in Stop 1 mode

Conditions TYP MAX(™)
Symbol | Parameter Unit
- VDD | 25°C 55°C 85°C | 105°C | 125°C | 25°C 55°C 85°C | 105°C | 125°C
1.8V 120 430 1400 2750 5050 280 1100 3300 6500 13000
Supply current
IDD in Stop 1 24V 120 430 1400 2750 5100 280 1100 3300 6500 13000
(Stop 1) |mode, 3V 125 430 1400 | 2750 | 5100 | 280 1100 | 3300 | 6500 | 13000
RTC disabled
36V | 120 430 | 1400 | 2750 | 5150 | 280 | 1100 | 3300 | 6600 | 13000?
1.8V 120 430 1400 2700 5050 280 1100 3300 6500 13000
24V 125 430 1400 2750 5100 280 1100 3300 6500 13000
RTC clocked by LSI
3V 125 430 1400 2750 5100 280 1100 3300 6600 13000
36V 125 435 1400 2750 5150 280 1100 3300 6600 13000
uA
1.8V 120 430 1400 2750 5050 300 1100 3500 6900 13000
IDD Supply current
(Stop1 |in STOP 1 RTC clocked by LSE 24V 120 435 1400 2750 5100 300 1100 3500 6900 13000
with mode, bypassed at 32768 Hz 3V | 125 | 435 | 1400 | 2750 | 5100 | 320 | 1100 | 3500 | 6900 | 13000
RTC) RTC enabled
36V 125 435 1400 2750 5150 320 1100 3500 6900 13000
1.8V 120 420 1350 2700 - 300 1100 3400 6800 -
RTC clocked by LSE 24V 120 420 1350 2700 - 300 1100 3400 6800 -
3 . .
quartz® inlow drive mode | 3 | 120 | 420 | 1350 | 2700 - 300 | 1100 | 3400 | 6800 -
36V 120 425 1350 2700 - 300 1100 3400 6800 -
ertmoe ol LA IR I I N B B B T B
IDD Supply current ’ 9 9
(wakeup |during Wakeup clock is MSI = 4 ) ) ) ) ) ) ) ) )
from wakeup from | MHz, voltage Range 2(4) 3V 0.70 mA
Stop 1 mod
Stop )| SOP MO \vakeup clock isHSI=16 | o\ | o0 | . ] ] ] ] ] ] ] ]
MHz, voltage Range 1) ’
1. Guaranteed by characterization results, unless otherwise specified.
2. Guaranteed by test in production.
3. Based on characterization done with a 32.768 kHz crystal (MC306-G-06Q-32.768, manufacturer JFEVNY) with two 6.8 pF loading capacitors.
4. Wakeup with code execution from Flash. Average value given for a typical wakeup time as specified in Table 53: Low-power mode wakeup timings

soljslIajorIRYI |BOLI}O3|T
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Electrical characteristics STM32L4R5xx, STM32L4R7xx and STM32L4R9xx

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

The wakeup times given in Table 53 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 53. Low-power mode wakeup timingsm

Symbol Parameter Conditions Typ | Max | Unit
Wakeup time

¢ from Sleep 6 6

WUSLEEP | mode to Run
mode

Nb of

Wakeup time CPU
from Low- Wakeup in Flash with Flash in power-down cycles

¢ power sleep during low-power sleep mode (SLEEP_PD=1 7 9
WULPSLEEP | mode to Low-  |in FLASH_ACR) and with clock MSI = 2 MHz

power run
mode
Wakeup clock MSI = 48 MHz 9.1 9.8
Wake up time | Range 1 -
from Stop 0 Wakeup clock HSI16 = 16 MHz 8.5 9.0
mode to Run Wakeup clock MSI = 24 MHz 18.8 | 19.7
g:(’ds n Range 2 | Wakeup clock HSI16 = 16 MHz | 17.6 | 18.3
as
Wakeup clock MSI = 4 MHz 239 | 25.7
f us
WUSTOPO Wakeup clock MSI = 48 MHz 19 | 25
Wake up time | Range 1 -
from Stop 0 Wakeup clock HSI16 = 16 MHz 2.6 29
mode to Run Wakeup clock MSI = 24 MHz 2.6 3.1
mode in Range 2 |Wakeup clock HSI16 =16 MHz | 2.6 | 3.0
SRAM1
Wakeup clock MSI =4 MHz 10.0 | 11.5

3
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Table 53. Low-power mode wakeup timings“) (continued)

Symbol Parameter Conditions Typ | Max | Unit

Wakeup time Wakeup clock MSI = 8 MHz 30.7 | 47.8
fi
rom Standby Range 1

mode to Run Wakeup clock MSI = 4 MHz 40.4 | 55.6
mode

Wakeup time Wakeup clock MSI = 8 MHz 32.1 | 491
twustey |from Standby

twusTey

. Range 1
srRam2 | Wwith SRAM2 to Wakeup clock MSI = 4 MHz 415 | 555 | Hs
Run mode

Wakeup time
from

twusHpN | Shutdown Range 1 | Wakeup clock MSI = 4 MHz 265.0 | 339.4
mode to Run

mode

1. Guaranteed by characterization results.

Table 54. Regulator modes transition times(!)

Symbol Parameter Conditions Typ | Max | Unit

Wakeup time from Low- power run

tWULPRUN mode to Run mode®@ Code run with MSI 2 MHz 5 7
Regulator transition time from Ms
tyosT Range 2 to Range 1 or Code run with MSI 24 MHz 20 | 40

Range 1 to Range 2(®)

1. Guaranteed by characterization results.
2. Time until REGLPF flag is cleared in PWR_SR2.
3. Time until VOSF flag is cleared in PWR_SR2.

Table 55. Wakeup time using USART/LPUART(")
Symbol Parameter Conditions Typ | Max | Unit

Wakeup time needed to calculate | Stop mode 0 - 1.7
the maximum USART/LPUART
twuusarT | baudrate allowing to wakeup up
twuLpuarT | from stop mode when Stop mode 1/2 - | 85
USART/LPUART clock source is
HSI

us

1. Guaranteed by characterization results.

3
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Table 84. ADC accuracy - limited test conditions 1(M2)E)

Sg::- Parameter Conditions(®) Min | Typ | Max | Unit
Single Fast channel (max speed) | - 4 5
Total ended Slow channel (max speed) | - 4 5
ET |unadjusted
error ) | Fast channel (max speed) | - | 3.5 | 4.5
Differential
Slow channel (max speed) | - | 3.5 | 4.5
Single Fast channel (max speed) | - 1125
o | Offset ended Slow channel (max speed) | - | 1 |25
error Fast channel (maxspeed) | - | 15| 25
Differential
Slow channel (max speed) | - 15| 25
Single Fast channel (max speed) | - | 2.5 | 4.5
ended Slow channel (max speed) | - | 2.5 | 4.5
EG | Gain error LSB
Fast channel (max speed) | - | 25| 35
Differential
Slow channel (max speed) | - | 25| 3.5
Single Fast channel (max speed) | - 1115
Differential ended Slow channel (max speed) | - 1115
ED |linearity
error ADC clock frequency < ] ] Fast channel (max speed) | - 1 1.2
80 MHz Differential
- Slow channel (max speed) | - 1 1.2
Sampling rate < 5.33 Msps,
Vppa = VREF+ =3V, Single Fast channel (max speed) | - 15|25
Integral TA=25°C ended Slow channel (max speed) | - | 1.5 | 2.5
EL |linearity
error ] | Fast channel (max speed) | - 1 2
Differential
Slow channel (max speed) | - 1 2
Single Fast channel (max speed) |10.4 (10.5| -
Effective ended Slow channel (max speed) | 10.4 [10.5| -
ENOB | number of bits
bits Fast channel (max speed) |{10.8(10.9| -
Differential
Slow channel (max speed) | 10.8 | 10.9| -
Signal-to Single Fast channel (max speed) |64.4| 65 | -
SINAD | nOise and ended Slow channel (max speed) |64.4| 65 | -
distortion Fast channel (max speed) | 66.8 |67.4| -
ratio Differential
Slow channel (max speed) |66.8 |67.4| - 4B
Single Fast channel (max speed) | 65 | 66 | -
sNR | Signal-to- ended Slow channel (max speed) | 65 | 66 | -
noise ratio Fast channel (max speed) | 67 | 68 | -
Differential
Slow channel (max speed) | 67 | 68 -
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Table 86. ADC accuracy - limited test conditions 3(1(2()

Sg:;- Parameter Conditions¥ Min | Typ | Max | Unit
Single Fast channel (max speed) | - | 55|75
Total ended Slow channel (max speed) | - | 45 | 6.5
ET |unadjusted
error ) | Fastchannel (max speed) | - | 45|75
Differential
Slow channel (max speed) | - | 45| 5.5
Single Fast channel (max speed) | - 2 5
o | Offset ended Slow channel (max speed) | - | 25| 5
error Fast channel (max speed) | - 2 |35
Differential
Slow channel (max speed) | - | 25| 3
Single Fast channel (maxspeed) | - |45 | 7
ended Slow channel (max speed) | - | 3.5 | 6
EG | Gain error LSB
Fast channel (maxspeed) | - | 35| 4
Differential
Slow channel (max speed) | - | 35| 5
Single Fast channel (max speed) | - 12 |15
ED :Differential ended Slow channel (max speed) | - | 1.2 | 15
inearity
error ADC clock frequency < Fast channel (max speed) | - 1 1.2
80 MHz, Differential
Sampling rate < 5.33 Msps, Slow channel (max speed) | - | 1 | 1.2
:1325\/V <Vbpa = VREF+= | gingle Fast channel (max speed) | - | 3 | 3.5
Integral V. ’ . ended Slow channel (max speed) | - | 2.5 | 3.5
EL |linearity oltage scaling Range 1
error ] | Fast channel (max speed) | - 2 |25
Differential
Slow channel (max speed) | - 2 |25
Single Fast channel (max speed) | 10 |10.4| -
Effective ended Slow channel (max speed) | 10 [10.4| -
ENOB | number of bits
bits Fast channel (max speed) [10.6 [10.7 | -
Differential
Slow channel (max speed) | 10.6 | 10.7 | -
. Single Fast channel (max speed) | 62 | 64 -
Signal-to- ended
SINAD noise and Slow channel (max speed) | 62 | 64 -
distortion Fast channel (max speed) | 65 | 66 | -
ratio Differential
Slow channel (max speed) | 65 | 66 -
dB
Single Fast channel (max speed) | 63 | 65 -
SNR Signal-to- ended Slow channel (max speed) | 63 | 65 | -
noise ratio Fast channel (max speed) | 66 | 67 | -
Differential
Slow channel (max speed) | 66 | 67 -
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Table 92. OPAMP characteristics(!) (continued)

Symbol Parameter Conditions Min Typ Max Unit
| b Normal mode v oy - - 500
LOAD rive current DDA 2
° Low-power mode - - 100 A
y
| Drive current in | Normal mode Vis 22V - - 450
LOAD_PGA PGA mode Low-power mode DDA = - - 50
Resistive load Normal mode 4 - -
connected to
RLoap s/SSA orto Vopa <2V
VDDA) Low-power mode 20 - _
kQ
Resistive load
in PGA mode Normal mode 4.5 - -
RLOAD_PGA (ConneCted to VDDA <2V
VSSAorto Low-power mode 40 - -
Vbpa)
CLoAD Capacitive load - - - 50 pF
Normal mode - -85 -
CMRR Common mode dB
rejection ratio || ow-power mode - -90 -
Normal mode (RELOAD f 2Ok5f’DC 70 85 -
PSRR | [ i rate P a8
) LoAD < 50 pf, )
Low-power mode RLoap = 20 kQ DC 72 90
Normal mode Vppa 2 2.4 V 550 | 1600 | 2200
Gain Bandwidth | Low-power mode | (OPA_RANGE =1) | 100 | 420 | 600
GBW kHz
Product Normal mode Voo < 2.4V 250 | 700 | 950
Low-power mode | (OPA_RANGE = 0) 40 180 280
Normal mode - 700 -
Slew rate Vppa 224V
@ (from 10 and Low-power mode - 180 -
SR o Vims
90% of output | Normal mode - 300 -
voltage) Vppa <2.4V
Low-power mode - 80 -
Normal mode 55 110 -
AO Open loop gain dB
Low-power mode 45 110 -
Normal mode Vooa-| . -
Vv @) High saturation lioad = Max or Rigaq = 100
OHSAT voltage min Input at Vppa. [y, -
Low-power mode o - - mv
vV @) Low saturation | Normal mode lioad = Max or Rigaq = - - 100
OLSAT voltage Low-power mode | Min Input at 0. - - 50
Normal mode - 74 -
Pm Phase margin °
Low-power mode - 66 -
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Figure 56. Synchronous non-multiplexed NOR/PSRAM read timings
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Table 116. Synchronous non-multiplexed NOR/PSRAM read timings(1(2)(3)

Symbol Parameter Min Max | Unit
twcLk) FMC_CLK period RxThcLk -0-5 -
tycikinexy) | FMC_CLK low to FMC_NEX low (x=0..2) - 25
tacLkH-NExH) | FMC_CLK high to FMC_NEX high (x= 0...2) RxTheLk/2 +1 -
tacLkL-NaDvL) | FMC_CLK low to FMC_NADV low - 25
tycLkL-NADVH) | FMC_CLK low to FMC_NADV high 2 -
tacLkL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 55 ns
tycLkn-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) | RxTyc /2 +0.5 -
tyccLkinoeL) | FMC_CLK low to FMC_NOE low - 2
tacLkH-NoeH) | FMC_CLK high to FMC_NOE high RxTheLk/2 +1 -
tsupv-cLkHy | FMC_D[15:0] valid data before FMC_CLK high 2 -
th(CLKH-DV) FMC_DI[15:0] valid data after FMC_CLK high 4 -

3
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Electrical characteristics

and Vpp supply voltage conditions summarized in Table 22: General operating conditions,

with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 11
e Measurement points are done at CMOS levels: 0.5 x Vpp
Refer to Section 6.3.17: /O port characteristics for more details on the input/output alternate
function characteristics.

Table 120. OctoSPI") characteristics in SDR mode(?

Symbol Parameter Conditions Min Typ Max Unit
1.71V < VDD< 36V
Voltage Range 1 - - 58
CrLoap =20 pF
27V <Vpp<36V
Voltage Range 1 86
Bl clock CrLoap =20 pF
F(QCK) OctoSPI cloc MHz
frequency
1.71V <Vpp<3.6V
Voltage Range 1 - - 66
CrLoap = 15 pF
1.71V <Vpp< 3.6V
Voltage Range 2 - - 26
Croap =20 pF
tW(CKH) OctoSPI clock t(CK)/2'1 - t(CK)/Z
high and low |Prescaler=0
twcky) | time teky2-1 | - tcky2
Data input Voltage Range 1 0.5 - -
s(N) setup time Voltage Range 2 0 - -
Data input Voltage Range 1 7.75 - -
th(n) hold time "
Voltage Range 2 10.5 - -
Data output Voltage Range 1 - 2 3.5
tyouT o
voun valid time Voltage Range 2 - 4 55
Data output Voltage Range 1 0 - -
t .
h(oun) hold time Voltage Range 2 0 - -
1. Values in the table applies to Octal and Quad SPI mode.
2. Guaranteed by characterization results.
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Figure 67. OctoSPI Hyperbus write
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}-—Command-Addressg" Host drives DQ[7:0] and RWDS

Host drives DQ[7:0] and Memory drives RWDS
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