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Figure 2. Power supply overview
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During power-up and power-down phases, the following power sequence requirements
must be respected:

e When Vpp is below 1V, other power supplies (Vppa) must remain below Vpp +
300 mV.

e  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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Table 4. STM32L451xx modes overview

Mode Regulator“) CPU |Flash | SRAM | Clocks DMA & Peripherals(z) Wakeup source Consumptionm Wakeup time
MR range 1 All 94 yA/MHz
Run Yes |ON® | ON Any N/A N/A
MR range2 All except RNG 85 yA/MHz
Any .
toR 1: 4
LPRun LPR Yes |ON@| ON | except All except RNG N/A 95 UAIMHz | o onde 1A ks
PLL to Range 2: 64 ps
MR range 1 All i 27 yA/MHz
Sleep No |ON®| ON®) | Any Any interrupt or 6 cycles
MR range2 All except RNG event 27 yA/MHz
Any Any interrupt
LPSleep LPR No |ON®| ON®) | except All except RNG ny 'gv‘zr:t"p or 38 pAMHz 6 cycles
PLL
BOR, PVD, PVM
RTC, IWDG
MR Range 1 COMPx (x=1,2) Reset pin, all I/0s 125 pA
DACH1 BOR, PVD, PVM
OPAMPX (x=1) RTC, IWDG
USARTXx (x=1...3)®) COMPx (x=1..2) ,
LSE 2.47 RAM
Stop 0 No | OFF | ON Lsél UART4®) USARTx (x=1...3)®) . “z :: ;ash
LPUART1(®) UART4(®) K
12Cx (x=1...4)7) LPUART1®)
LPTIMx (x=1,2) 12Cx (x=1...4)7)
MR Range 2 wx 125 pA

All other peripherals are
frozen.

LPTIMx (x=1,2)

MBIAISAO [BUOI}OUN
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STM32L451xx Functional overview

Table 6. STM32L451xx peripherals interconnect matrix (continued)

c| 8| «
2| 2 o
ol 5| 0| 2| ~
AR
Interconnect source Inter(:‘onr]ect Interconnect action 5 ® % 2 = g
destination Xl pl al oo =
0 Q| |
2l 3| 8
S &l &
aull B
TIMx External trigger Y|IY|[Y|Y]|-]|-
LPTIMERX External trigger Y|Y|Y|Y|Y (\1()
GPIO
ADCx
DACH1 Conversion external trigger Y|Y|Y|Y]|-]|-
DFSDM1
1. LPTIM1 only.
IS73 DS11910 Rev 4 33/201




Functional overview STM32L451xx
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hardware. DFSDM features optional parallel data stream inputs from microcontrollers
memory (through DMA/CPU transfers into DFSDM).

DFSDM transceivers support several serial interface formats (to support various *A
modulators). DFSDM digital filter modules perform digital processing according user
selected filter parameters with up to 24-bit final ADC resolution.
The DFSDM peripheral supports:
e 4 multiplexed input digital serial channels:
— configurable SPI interface to connect various SD modulator(s)
—  configurable Manchester coded 1 wire interface support
— PDM (Pulse Density Modulation) microphone input support
— maximum input clock frequency up to 20 MHz (10 MHz for Manchester coding)
—  clock output for SD modulator(s): 0..20 MHz
e alternative inputs from 8 internal digital parallel channels (up to 16 bit input resolution):
— internal sources: device memory data streams (DMA)
e 2 digital filter modules with adjustable digital signal processing:
—  Sinc* filter: filter order/type (1..5), oversampling ratio (up to 1..1024)
— integrator: oversampling ratio (1..256)
e up to 24-bit output data resolution, signed output data format
e automatic data offset correction (offset stored in register by user)
e continuous or single conversion
e  start-of-conversion triggered by:
—  software trigger
— internal timers
— external events
—  start-of-conversion synchronously with first digital filter module (DFSDM1_FLTO)
e analog watchdog feature:
— low value and high value data threshold registers
— dedicated configurable Sincx digital filter (order = 1..3, oversampling ratio = 1..32)
— input from final output data or from selected input digital serial channels
—  continuous monitoring independently from standard conversion
e short circuit detector to detect saturated analog input values (bottom and top range):
— up to 8-bit counter to detect 1..256 consecutive 0’s or 1’s on serial data stream
— monitoring continuously each input serial channel
e break signal generation on analog watchdog event or on short circuit detector event
e  extremes detector:
—  storage of minimum and maximum values of final conversion data
—  refreshed by software
e  DMA capability to read the final conversion data

e interrupts: end of conversion, overrun, analog watchdog, short circuit, input serial
channel clock absence

e  ‘“regular” or “injected” conversions:
—  “regular” conversions can be requested at any time or even in continuous mode

DS11910 Rev 4 ‘Yl




STM32L451xx Pinouts and pin description
Table 16. STM32L451xx pin definitions
Pin Number 5 Pin functions
o £ [
o __ —
% |« ¥ | o S g:"&,’ 2
Z |9 g4|© | - c OO0 o o . o f
oo < | | < cR O o 2 Alternate functions Additional functions
L9 a0 |a |0 |=2* > = )
Slafse 5|8 |8 |8 |3
S22 (3|3 |> = a e |2
TRACECK, TIM3_ETR,
TSC_G7_101,
-l - - -11]B2 PE2 /o | FT |- SAM MCLK_A, -
EVENTOUT
TRACEDO, TIM3_CH1,
-l -l -] 2 A1 PE3 /O | FT |- |TSC_G7_102,SAI1_SD B, -
EVENTOUT
TRACED1, TIM3_CH2,
DFSDM1_DATINS,
3B PE4 Vo | FT | - TSC_G7_103,SAI1_FS_A, )
EVENTOUT
TRACED2, TIM3_CHS3,
DFSDM1_CKIN3,
-l -] -] 4]cC2 PE5 /o | FT |- TSC.G7 104, -
SAIM_SCK_A, EVENTOUT
TRACEDS3, TIM3_CH4,
- - - - 5 | D2 PE6 /10 FT - SAI1_SD_A, EVENTOUT RTC_TAMP3, WKUP3
11B7(1|B2| 6 E2 VBAT S - - - -
™ RTC_TAMP1, RTC_TS,
2(B8|2|A2| 7 | C1 PC13 /0 FT @) EVENTOUT RTC_OUT, WKUP2
PC14-
(1)
3|C8|3|A1| 8 | D1 OSl('3\l32_ 110 FT @) EVENTOUT OSC32_IN
(PC14)
PC15-
(1)
4lcr|alB1| 9 | E1 OSO%?.’FZ— | FT |g EVENTOUT 0SC32_OUT
(PC15)
-l -|-|-|10]|F2]| wvss - - - -
-l -]-|-|M1|G2| vDD - |- - -
PHO-
5|/D8|5|C1|12 | F1 | OSC_IN | I/O FT - EVENTOUT OSC_IN
(PHO)
PH1-
0SC_
6 |E8|6 |D1]| 13| G1 ouT 110 FT - EVENTOUT OSC_OouT
(PH1)
7|F8|7|E1]| 14| H2 NRST /0 | RST | - - -
LPTIM1_IN1, 12C4_SCL,
- |D7| 8 |E3| 15 | H1 PCO /O | FT_fa | - | 12C3_SCL, LPUART1_RX, ADC1_IN1
LPTIM2_IN1, EVENTOUT
‘Yl DS11910 Rev 4 61/201




Pinouts and pin description STM32L451xx

Table 16. STM32L451xx pin definitions (continued)
Pin functions

3
5
Z
c
3
<3
o
o

reset)

Alternate functions Additional functions

UFQFPN48
WLCSP64
UFBGAG64
LQFP100
UFBGA100

Pin name

(function after

Pin type
1/0 structure
Notes

USART2_TX,
- | QUADSPI_BK2_IO1, -
EVENTOUT

DFSDM1_DATIN1,
USART2_RX,
|| |8 B8 PD6 Vo | FT | - QUADSPI_BK2_102, )

SAIM_SD_A, EVENTOUT

DFSDM1_CKIN1,
USART2_CK,
] |88 A PD7 Vo | FT - QUADSPI_BK2_103, i

EVENTOUT

JTDO/TRACESWO,
TIM2_CH2, SPI1_SCK,
/0 | FT_a |® SPI3_SCK, COMP2_INM

USART1_RTS_DE,
SAI1_SCK_B, EVENTOUT

NJTRST, TIM3_CHf,
12C3_SDA, SPI1_MISO,
SPI3_MISO,
USART1_CTS, COMP2_INP
TSC_G2_101,
SAI1_MCLK_B,
EVENTOUT

LPTIM1_IN1, TIM3_CH?2,
CAN1_RX, [2C1_SMBA,
SPI1_MOSI, SPI3_MOSI,
41|c5|57|calo1|cs5| PB5 | 1O | FT |- USART1_CK, -
TSC_G2_102,
COMP2_OUT, SAl1_SD_B,
TIM16_BKIN, EVENTOUT

LPTIM1_ETR, I2C1_SCL,
l2C4_SCL, USART1_TX,
42|B5|58(D3| 92| B5| PB6 | /O |FT fa|-| CAN1_TX, TSC_G2_l03, COMP2_INP
SAIM_FS_B, TIM16_CH1N,
EVENTOUT

LPTIM1_IN2, 12C1_SDA,
I2C4_SDA, USART1_RX,
43|A5|59(C3|93 | B4 | PB7 |10 |FT fal - UARTA CTS, COMP2_INM, PVD_IN

TSC_G2_104, EVENTOUT

o
o)
>

6 PD5

/O

-n
—

PB3
(JTDO/

TRACE
SWO)

39|B4 55| A5| 89 | A8

PB4 3
40| A4|56| A4| 90 | A7 |\ rocr | IO | FT fa

=

PH3-
44|B6|60|B4| 94 | A4 | BOOTO |IIO | - |- EVENTOUT BOOTO
(BOOTO)

3
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STM32L451xx Pinouts and pin description
Table 16. STM32L451xx pin definitions (continued)
Pin Number 5 Pin functions
o £ )
[\ =
2ls | |xlo |8 |53 E
Z | < © o - cOon ) (2] . e -
o % o < |+ | < cB8 0 o Z Alternate functions Additional functions
[T o |O oo | O = Q = > = 0
GO |l m | |m |5 st n 18
L(d (0| |0 |k = £ o) [}
S| |a|5|a |5 = a = |2
12C1_SCL, CAN1_RX,
SDMMC1_D4,
45| A6 |61 B3| 95 | A3 PB8 /O | FT_f | - SAI1_MCLK_A, -
TIM16_CH1, EVENTOUT
IR_OUT, 12C1_SDA,
SPI2_NSS, CAN1_TX,
46| C6 |62 | A3 | 96 | B3 PB9 /O | FT_f | - SDMMC1_D5, SAI1_FS_A. -
EVENTOUT
- - ]-1-197|C3 PEO I/O FT - | TIM16_CH1, EVENTOUT -
-l - - - 198 | A2 PE1 I/0 FT - EVENTOUT -
47| A7 |63 | D4 | 99 | D3 VSS S - - - -
48| A8 |64 | E4 |100| C4 VDD S - - - -

(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 (e.g. to drive an LED).

2. 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 RM0394 reference manual.

PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of current

3. 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.

3

DS11910 Rev 4
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Memory mapping STM32L451xx

5 Memory mapping

Figure 12. STM32L451xx memory map

OxFFFF FFFF OxBFFF FFFF
™_ Reserved
Csvzttixppl'j/l 4 0xA000 1400
! Internal QUADSPI registers
Peripherals 0xA000 1000
0xE000 0000
O0x5FFF FFFF
6 Reserved
0x5006 0C00
AHB2
0x4800 0000
0xC000 0000 Reserved
QUADSPI 0x4002 4400 B
5 registers 0x4002 0000
0xA000 1000 Reserved
0x4001 5800
0xA000 0000 APB2
QUADSPI Flash 0x4001 0000
bank Ox4000 9800 Reserved
X
4 0x9000 0000 BT
0x4000 0000
0x8000 0000 Ox1FFF FFFF
3
Reserved
0x6000 0000
Ox1FFF 7810
2 Options Bytes
O0x1FFF 7800
Reserved
O0x1FFF 7400
Peripherals OTP area
0x4000 0000 0x1FFF 7000
System memory
1 0x2002 F7FF 0x1FFE 0000
0x2028 0000 SRAM2 Reserved
0x1000 8000
SRAM1 SRAMZ
0x2000 0000 051000 0000
Reserved
0 CODE 0x0808 0000
Flash memory
0x0800 0000 R d
eserve
0x0000 0000
0x0008 0000 Flash, system memory
or SRAM, depending on
[ ] Reserved 0x0000 0000 | BOOT configuration
MSv40981V1

82/201
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Electrical characteristics STM32L451xx

6.3 Operating conditions
6.3.1 General operating conditions
Table 23. General operating conditions
Symbol Parameter Conditions Min Max Unit
fucLk | Internal AHB clock frequency - 0 80
fecLk1 | Internal APB1 clock frequency - 0 80 MHz
fpcLke | Internal APB2 clock frequency - 0 80
Vpp | Standard operating voltage - 1('17)1 3.6 Vv
ADC or COMP used 1.62
DAC or OPAMP used 1.8
Vppa |Analog supply voltage VREFBUF used 24 3.6 Vv
ADC, DAC, OPAMP, COMP, 0
VREFBUF not used
Vgar | Backup operating voltage - 1.55 3.6 \%
TT xx /O -0.3 Vppioxt0-3
Vin | /O input voltage Min(Min(Vpp, Y%
All 1/O except TT_xx -0.3 Vppa)+3.6 V,
55 \/)(2)(3)
LQFP100 - 357
UFBGA100 - 267
Power dissipation at LQFP64 B 345
Po  oF o ) mwW
TA = 85 °C for suffix 6 UFBGA64 _ 308
WLCSP64 - 377
UFQFPN48 - 690
LQFP100 - 89
UFBGA100 - 67
P Power dissipation at LQFP64 B 86 mW
D Ta =125 °C for suffix 34 UFBGA64 - 77
WLCSP64 - 94
UFQFPN48 - 172
Ambient temperature for the Maximum power dissipation -40 85
suffix 6 version Low-power dissipation(®) -40 105 c
TA °
Ambient temperature for the Maximum power dissipation —40 125
suffix 3 version Low-power dissipation(®) -40 130
Suffix 6 version —40 105
T, Junction temperature range °C
Suffix 3 version —40 130
90/201 DS11910 Rev 4 Kys




STM32L451xx

Electrical characteristics

1. When RESET is released functionality is guaranteed down to Vggrg Min.

2. This formula has to be applied only on the power supplies related to the 10 structure described by the pin definition table.
Maximum 1/O input voltage is the smallest value between Min(Vpp, Vppa)+3.6 V and 5.5V.

3. For operation with voltage higher than Min (Vpp, Vppa) +0.3 V, the internal Pull-up and Pull-Down resistors must be
disabled.

4. If Ty is lower, higher Pp values are allowed as long as T does not exceed T .« (S€€ Section 7.7: Thermal characteristics).

In low-power dissipation state, Tp can be extended to this range as long as T does not exceed T .o« (Se€ Section 7.7:
Thermal characteristics).

6.3.2

6.3.3

3

Operating conditions at power-up / power-down

The parameters given in Table 24 are derived from tests performed under the ambient
temperature condition summarized in Table 23.

Table 24. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 o

tvop - Hus/V
Vpp fall time rate 10 o0
Vppa rise time rate 0 °°

tvbpa , - Hs/V
Vppa fall time rate 10 o0

The requirements for power-up/down sequence specified in Section 3.9.1: Power supply
schemes must be respected.

Embedded reset and power control block characteristics

The parameters given in Table 25 are derived from tests performed under the ambient
temperature conditions summarized in Table 23: General operating conditions.

Table 25. Embedded reset and power control block characteristics

Symbol Parameter Conditions(Y | Min Typ | Max | Unit
Reset temporization after -

tRSTTEMF’O(Z) BORO is dztected VDD rising - 250 400 MS
Rising edge 1.62 1.66 1.7

VBORO(Z) Brown-out reset threshold 0 \Y
Falling edge 1.6 1.64 1.69
Rising edge 2.06 21 214

VBOR1 Brown-out reset threshold 1 \Y
Falling edge 1.96 2 2.04
Rising edge 2.26 2.31 2.35

VBoRr2 Brown-out reset threshold 2 \Y
Falling edge 2.16 2.20 2.24
Rising edge 2.56 2.61 2.66

VBoR3 Brown-out reset threshold 3 \Y
Falling edge 247 2.52 2.57
Rising edge 2.85 2.90 2.95

VBoR4 Brown-out reset threshold 4 \Y
Falling edge 2.76 2.81 2.86

DS11910 Rev 4 91/201
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Table 34. Current consumption in Low-power sleep modes, Flash in power-down

Conditions TYP mAXx(
Symbol Parameter Voltage Unit
- sca"gg fucLk | 25°C [55°C| 85°C | 105°C [125°C| 25°C | 55°C | 85°C | 105 °C [125°C
2MHz | 765 | 105 | 220 | 410 | 740 | 110 | 175 | 350 | 600 | 1250
IpD_ALL S"‘jﬁ’gx;z;;‘f;t frueik = fusi 1MHz | 540 | 810 | 195 | 385 | 715 | 815 | 155 | 325 | 570 | 1200 | .
(LPSleep) | gleep mode |2 Peripherals disable | 400 kHz | 28.0 | 64.5 | 175 | 370 | 695 | 60.5 | 130 | 305 | 555 | 1200
100 kHz | 21.5 | 550 | 170 | 360 | 690 | 58.5 | 120 | 300 | 550 | 1200
1. Guaranteed by characterization results, unless otherwise specified.
Table 35. Current consumption in Stop 2 mode
Conditions TYP MAX™
Symbol Parameter Unit
- Vpp | 25°C [55°C | 85°C | 105°C [125°C| 25°C | 55°C | 85°C [105°C|125°C
1.8V ] 205 [ 540 | 19.0 | 440 | 97.0 | 400 | 115 [ 415 | 100 | 220
Supply currentin
(IgtDO_ALZL) Stopppgmode, ) 24V] 210 | 545 | 190 | 445 | 985 | 405 | 115 | 420 | 100 | 225 |
p RTC disabled 3V | 205 [ 555 ] 195 | 450 | 100 | 410 | 12.0 | 43.0 | 105 | 230
36V]| 205 [ 565 | 200 | 465 | 105 | 420 | 12.0 | 44.0 | 105 | 235
18V | 230 [ 565 | 19.0 | 440 | 97.0 | 450 | 120 | 420 | 100 | 220
24V| 235 | 580 | 195 | 445 | 990 | 465 | 120 | 425 | 100 | 225
RTC clocked by LSI
3V | 250 [ 590 | 20.0 | 455 | 100 | 490 | 125 | 435 | 105 | 230
36V] 260 [615| 205 | 470 | 105 | 520 | 130 | 445 | 105 | 235
18V | 260 | 6.05 | 210 | 480 | 97.0 - - - - -
lop_aLL [ Supplycurrentin | oo o ed by LSE |24V | 255 | 620 | 210 | 490 | 985 | - - - - -
(Stop 2 with | Stop 2 mode, bvpassed at 32768 Hz MA
RTC) RTC enabled yp 3V [ 280 [ 635 215 | 495 | 100 - - - - -
36V] 285 660 | 225 | 515 | 105 - - - - -
18V | 240 [ 570 | 190 | 445 | 98.0 - - - - -
cITuTaCrt(z:gg)Cked byLSE 54V 250 | 585 | 195 | 450 | 995 - - - - -
in low drive mode 3V | 260 | 6.00 | 200 | 46.0 | 100 - - - - -
36V]| 265 [ 625 | 205 | 47.0 | 105 - - - - -

soljsLIajorIRYI |BOLI}O3|T
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Table 35. Current consumption in Stop 2 mode (continued)

Conditions TYP MAX(1)
Symbol Parameter Unit
- Vpp | 25°C |55°C| 85°C [105°C |125°C| 25°C | 55°C | 85°C |105°C|125°C
Wakeup clock is
MSI = 48 MHz,
voltage Range 1. 3V | 185 ) B - B B - B - -
See ),
| Supply current | Wakeup clock is
DD_ALL | during wakeup | MSI =4 MHz,
(Wagfupzfrom from Stop 2 voltage Range 2. 3V | 1.50 ) ) B ) - B ) B i} mA
%2 Imode See @)
Wakeup clock is
HSI16 = 16 MHz,
SI16 = 16 MHz 3v | 155 | - - - - - ] ] ) ]

voltage Range 1.
See ),

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

3. Wakeup with code execution from Flash. Average value given for a typical wakeup time as specified in Table 42: Low-power mode wakeup timings.

XXLSPIZENLS
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Table 39. Current consumption in Shutdown mode (continued)

Conditions TYP mAx()
Symbol Parameter Unit
- Vpp | 25°C |55°C | 85°C |105°C (125°C| 25°C | 55°C | 85°C |105°C |125°C
18V | 165 | 275 950 2600 | 6550 - - - - -
Supply current RTC clocked by LSE 24V | 235 | 370 | 1150 | 3100 | 7650 - - - - -
in Shutdown  |bypassed at32768 Hz | 3v | 325 | 485 | 1450 | 3750 | 9050 - - - - -
lbp_aLL | mode 36V | 445 | 655 | 1900 | 4800 | 11500 | - - - - -
(Shutdown | (backup nA
with RTC) | registers 1.8V | 290 | 410 | 1050 | 2550 | 6700 - - - - -
retained) RTC | RTC clocked by LSE 5 4/ 17375 [ "515 | 1250 | 3050 | 7800 | - - - - -
enabled quartz @) in low drive
mode 3V 480 | 645 | 1550 | 3700 | 8800 - - - - -
36V | 625 | 840 | 1950 | 4950 | 11500 - - - - -
Ibb ALL ?upply culr;rent Wakeup clock is
(wakeup from | SUrNg WaKeUD I \ig) = 4 MHz. 3V | 1.00 - - - - - - - - - mA
Shutdown) from Shutdown See @
mode )
Guaranteed by characterization results, unless otherwise specified.
Based on characterization done with a 32.768 kHz crystal (MC306-G-06Q-32.768, manufacturer JFVNY) with two 6.8 pF loading capacitors.
Wakeup with code execution from Flash. Average value given for a typical wakeup time as specified in Table 42: Low-power mode wakeup timings.
Table 40. Current consumption in VBAT mode
Conditions TYP mAx()
Symbol Parameter Unit
- Vear | 25°C |55°C| 85°C |105°C (125°C| 25°C | 55°C | 85°C |105°C |[125°C
1.8V 3.00 - - - - - - - - -
) 24V 4.00 - - - - - - - - -
RTC disabled
3V 5.00 - - - - - - - - -
Ibp_vear | Backup domain 36V | 11.0 - - - - - - - - - A
(VBAT) | supply current 18V | 145 | 165 | 285 | 550 - - - - - -
RTC enabled and 24V | 205 | 235 | 370 | 670 - - - - - -
clocked by LSE
bypassed at 32768 Hz 3V 285 | 315 470 820 B B B B B B
36V 375 | 430 715 1350 - - - - - -

Guaranteed by characterization results, unless otherwise specified.

soljsLIajorIRYI |BOLI}O3|T
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Electrical characteristics

Unless otherwise specified, the parameters given are derived from tests performed under
the ambient temperature and supply voltage conditions summarized in Table 23: General
operating conditions.

Table 63. 1/0 AC characteristics("(2)

Speed | Symbol Parameter Conditions Min Max Unit
C=50 pF, 2.7 V<Vpp|0x<3.6 V - 5
C=50 pF, 1.62 V=Vpp0x<2.7 V - 1
C=50 pF, 1.08 V<Vpp0x<1.62 V - 0.1
Fmax | Maximum frequency MHz
C=10 pF, 2.7 V=Vpp0x<3.6 V - 10
C=10 pF, 1.62 V=Vpp,0x=2.7 V - 1.5
C=10 pF, 1.08 V=Vpp0xs1.62 V - 0.1
% C=50 pF, 2.7 V<Vpp0x<3.6 V - 25
C=50 pF, 1.62 V=Vpp0x<2.7 V - 52
Tr/Tf | Output rise and fall time €50 pF. 108 V=Vobiox=162 V - 140 ns
C=10 pF, 2.7 V<Vpp0x<3.6 V - 17
C=10 pF, 1.62 V=Vpp,0x=2.7 V - 37
C=10 pF, 1.08 V=Vpp,0xs1.62 V - 110
C=50 pF, 2.7 V=Vpp0x<3.6 V - 25
C=50 pF, 1.62 V=Vpp0x<2.7 V - 10
Fmax | Maximum frequency €50 pF. 108 V=Vobiox=162 V - ! MHz
C=10 pF, 2.7 V<Vpp0x<3.6 V - 50
C=10 pF, 1.62 V=Vpp,0xs2.7 V - 15
C=10 pF, 1.08 V=Vpp,0xs1.62 V - 1
o C=50 pF, 2.7 V=Vpp0x<3.6 V - 9
C=50 pF, 1.62 V=Vpp0x<2.7 V - 16
Tr/Tf | Output rise and fall time €50 pF. 108 V=Vobiox=162 V - 0 ns
C=10 pF, 2.7 V<Vpp0x<3.6 V - 45
C=10 pF, 1.62 V=Vpp,0xs2.7 V - 9
C=10 pF, 1.08 V=Vpp,0x=1.62 V - 21
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Table 71. ADC accuracy - limited test conditions 3(MR2)3) (continued)

Sg:r Parameter Conditions(®) Min | Typ | Max | Unit
ADC clock frequency < Single Fast channel (max speed) | - | -69 | -67
Total 80 MH,Z’ ended Slow channel (max speed) | - | -71 | -67
THD | harmonic Sampling rate < 5.33 Msps, 4B
- Fast channel (max speed - |72 | -T1
distortion | 165 V< Vppa = VRer+ < _ . ( peed)
3.6V, Differential
Voltage scaling Range 1 Slow channel (max speed) | - | -72 | -71

1. 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). Itis disable when Vppa = 2.4 V. No oversampling.

3
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Electrical characteristics

6.3.21 Comparator characteristics
Table 76. COMP characteristics(?
Symbol Parameter Conditions Min | Typ | Max | Unit
Vppa Analog supply voltage - 1.62 - 3.6
Vin E;?]rggarator input voltage ) 0 ) Vooa Vv
Vgg® Scaler input voltage - VREFINT
Vsc Scaler offset voltage - - 5 +10 mV
looA(SCALER) fsrgrar:e\;s;ﬁc consumption Eig_i:i? (bridge disable) - 200 | 300 nA
_EN=1 (bridge enable) - 0.8 1 uA
tsTaRT scaLEr | Scaler startup time - - 100 | 200 ps
High-speed | VoDAZ2.7V - - S
Comparator startup time to mode Vopa<27V _ _ !
tsTART reach propagation delay . Vopaz 2.7V - - 15 VS
specification Medium mode Vopa < 2.7 V i i 25
Ultra-low-power mode - - 40
High-speed | VbDAZ2.7V - 55 | 80 s
e Propagation delay with mode Vppa<2.7V - 65 | 100
100 mV overdrive Medium mode - | 055 | 09
Ultra-low-power mode - 4 7 He
Voffset Comparator offset error r:li,”dzorr:,%%n - - 15 120 mV
No hysteresis - 0 -
VhyS Comparator hysteresis Low hysteresis - i - mV
Medium hysteresis - 15 -
High hysteresis - 27 -
"_l DS11910 Rev 4 159/201




STM32L451xx Electrical characteristics

SPI characteristics

Unless otherwise specified, the parameters given in Table 85 for SPI are derived from tests
performed under the ambient temperature, fpc| kx frequency and supply voltage conditions
summarized in Table 23: General operating conditions.

e  Output speed is set to OSPEEDRYy[1:0] = 11
e Capacitive load C = 30 pF
e  Measurement points are done at CMOS levels: 0.5 x Vpp

Refer to Section 6.3.14: /O port characteristics for more details on the input/output alternate
function characteristics (NSS, SCK, MOSI, MISO for SPI).

Table 85. SPI characteristics(1)

Symbol Parameter Conditions Min Typ Max Unit
Master mode receiver/full duplex
2.7<Vpp<36V 40
Voltage Range 1
Master mode receiver/full duplex
1.71<Vpp<3.6V 16
Voltage Range 1
Master mode transmitter
1.71<Vpp<36V 40
Voltage Range 1
" fsck | sp clock frequency Slave mode receiver - - MHz
c(SCK) 1.71<Vpp<3.6V 40
Voltage Range 1
Slave mode transmitter/full duplex
27<Vpp<36V 37(2)
Voltage Range 1
Slave mode transmitter/full duplex
1.71<Vpp < 3.6 V 20®)
Voltage Range 1
Voltage Range 2 13
tsunss) | NSS setup time Slave mode, SPI prescaler = 2 4xTpcLk - - ns
thnss) | NSS hold time Slave mode, SPI prescaler = 2 2%TpcLk - - ns
fw(sCKH) | scK high and low time | Master mode Teok-2 | Teeik | Trolk*2 | ns
tw(sckr)
tsum Master mode 4 - -
suMb Data input setup time ns
tsu(s)) Slave mode 1.5 - -
thoviny Master mode 6.5 - -
Data input hold time ns
th(si) Slave mode 1.5 - -
taso) |Data output access time | Slave mode 9 - 36 ns
tyisso) | Data output disable time | Slave mode 9 - 16 ns
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Table 94. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat
package mechanical data (continued)
millimeters inches(")
Symbol
Min Typ Max Min Typ Max

E3 - 7.500 - - 0.2953 -

- 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°
L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031

3

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 47. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package
recommended footprint
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1. Dimensions are expressed in millimeters.

Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier

location.

Other optional marking or inset/upset marks, which identify the parts throughout supply

chain operations, are not indicated below.
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Table 97. WLCSP64 - 64-ball, 3.357x3.657 mm 0.4 mm pitch wafer level chip scale

mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A 0.525 0.555 0.585 0.0207 0.0219 0.0230
A1 - 0.175 - - 0.0069 -
A2 - 0.380 - - 0.0150 -
A3 - 0.025 - - 0.0010 -

b 0.220 0.250 0.280 0.0087 0.0098 0.0110

D 3.322 3.357 3.392 0.1308 0.1322 0.1335

E 3.622 3.657 3.692 0.1426 0.1440 0.1454

e - 0.400 - - 0.0157 -
el - 2.800 - - 0.1102 -
e2 - 2.800 - - 0.1102 -

F - 0.278 - - 0.0109 -

G - 0.428 - - 0.0169 -
aaa - - 0.100 - - 0.0039
bbb - - 0.100 - - 0.0039
cce - - 0.100 - - 0.0039
ddd - - 0.050 - - 0.0020
eee - - 0.050 - - 0.0020

1.

Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 53. WLCSP64 - 64-pin, 3.357x3.657 mm 0.4 mm pitch wafer level chip scale
recommended footprint
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Dimensions are expressed in millimeters.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2018 STMicroelectronics — All rights reserved

3

DS11910 Rev 4 201/201




