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STM32L452xx

e 14-channel DMA controller o Development support: serial wire debug

e True random number generator
e CRC calculation unit, 96-bit unique 1D

(SWD), JTAG, Embedded Trace Macrocell™
e All packages are ECOPACK2® compliant
Table 1. Device summary

Reference

Part numbers

STM32L452xx

STM32L452CC, STM32L452RC, STM32L452VC, STM32L452CE, STM32L452RE,
STM32L452VE
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Table 4. STM32L452xx modes overview (continued)

Mode Regulator(” CPU |Flash | SRAM | Clocks DMA & Peripherals(z) Wakeup source Consumption(3) Wakeup time
LPR SRAM BOR, RTC, IWDG 0.35 yAw/o RTC
20N el 0.52 yJAw/ RTC
All other peripherals are Reset pin
LSE
Standby Power | o Power powered off. 5 1/0s (WKUPx)(12) 16.1 us

ed Off LSl ok 0.10 yAw/o RTC

OFF ed BOR, RTC, IWDG
Off 1/0 configuration can be 0.27 pAw/ RTC

floating, pull-up or pull-down
RTC

*kk

All other peripherals are

Power Reset pin
0.02 pAwlo RTC
Shutdown OFF Power| g | ed | LSE powered off. 5 1/0s (WKUPx)(12) WA wio 256 s
ed Off Off ok RTC 0.17 yAw/ RTC

1/O configuration can be
floating, pull-up or pull-
down(!

LPR means Main regulator is OFF and Low-power regulator is ON.
All peripherals can be active or clock gated to save power consumption.

Typical current at Vpp = 1.8 V, 25°C. Consumptions values provided running from SRAM, Flash memory Off, 80 MHz in Range 1, 26 MHz in Range 2, 2 MHz in
LPRun/LPSleep.

Theoretical value based on Vpp = 3.3 V, DC/DC Efficiency of 85%, Vcore = 1.10 V

Theoretical value based on Vpp = 3.3 V, DC/DC Efficiency of 85%, Vcore = 1.05 V

The Flash memory can be put in power-down and its clock can be gated off when executing from SRAM.
The SRAM1 and SRAM2 clocks can be gated on or off independently.

SMPS mode can be used in STOP0O Mode, but no significant power gain can be expected.

U(S)ART and LPUART reception is functional in Stop mode, and generates a wakeup interrupt on Start, address match or received frame event.

10. 12C address detection is functional in Stop mode, and generates a wakeup interrupt in case of address match.

. USB_FS wakeup by resume from suspend and attach detection protocol event.

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

13. 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.

MBIAISAO [BUOI}OUN
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Table 5. Functionalities depending on the working mode(") (continued)

Peripheral

Run

Sleep

Low-
power
run

Low-
power
sleep

Stop 0/1

Stop 2

Standby

Shutdown

Wakeup capability

Wakeup capability

Wakeup capability

VBAT

USARTX (x=1,2,3)
UART4

O

o]

O

O

O s
B Wakeup capability

Low-power UART
(LPUART)

12Cx (x=1,2,4)

12C3

SPIx (x=1,2,3)

CAN

SDMMCA1

SAlx (x=1)

DFSDM!1

ADCx (x=1)

DAC1

VREFBUF

OPAMPXx (x=1)

COMPx (x=1,2)

Temperature sensor

Timers (TIMx)

Low-power timer 1
(LPTIM1)

O |O|lO0O|O|O|O|0O|O|O|O|O|0O|O|0O|0O| ©

O |0|l0|O0O|]O|O|O|O|O|O|0O|O|O|O|0O| O

O |O|lO0O|O|O|O|O|O|O|O|O|0O|O|0O|0O| ©

O |O|lO0O|O|O|O|0O|O|O|O|O|0O|O|0O|0O| ©

Low-power timer 2
(LPTIM2)

Independent
watchdog (IWDG)

Window watchdog
(WWDG)

SysTick timer

Touch sensing
controller (TSC)

Random number
generator (RNG)

0®

0®
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3.15.2

3.15.3

3.16
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Table 8. Temperature sensor calibration values

Calibration value name Description Memory address

TS ADC raw data acquired at a
TS_CAL1 temperature of 30 °C (£ 5 °C), O0x1FFF 75A8 - Ox1FFF 75A9
VDDA = VREF+ =3.0V (i 10 mV)

TS ADC raw data acquired at a
TS_CAL2 temperature of 130 °C (£ 5 °C), | Ox1FFF 75CA - Ox1FFF 75CB
VDDA = VREF+ =30V (i 10 mV)

Internal voltage reference (VrerinT)

The internal voltage reference (VREFINT) provides a stable (bandgap) voltage output for
the ADC and Comparators. VREFINT is internally connected to the ADC1_INO input
channel. The precise voltage of VREFINT is individually measured for each part by ST
during production test and stored in the system memory area. It is accessible in read-only
mode.

Table 9. Internal voltage reference calibration values

Calibration value name Description Memory address

Raw data acquired at a
VREFINT temperature of 30 °C (= 5 °C), Ox1FFF 75AA - Ox1FFF 75AB
Vppa = Vrep+=3.0V (x 10 mV)

Va7 battery voltage monitoring

This embedded hardware feature allows the application to measure the Vg1 battery voltage
using the internal ADC channel ADC1_IN18 or ADC3_IN18. As the Vgt voltage may be
higher than Vppa, and thus outside the ADC input range, the VBAT pin is internally
connected to a bridge divider by 3. As a consequence, the converted digital value is one
third the Vgat voltage.

Digital to analog converter (DAC)

One 12-bit buffered DAC channel can be used to convert digital signals into analog voltage
signal outputs. The chosen design structure is composed of integrated resistor strings and
an amplifier in inverting configuration.

3
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Memory mapping

3

Table 19. STM32L452xx memory map and peripheral register boundary addresses!!)

Bus Boundary address Size(bytes) Peripheral
0x5006 0800 - 0x5006 OBFF 1 KB RNG
0x5004 0400 - 0x5006 07FF 158 KB Reserved
0x5004 0000 - 0x5004 03FF 1 KB ADC
0x5000 0000 - 0x5003 FFFF 16 KB Reserved
0x4800 2000 - Ox4FFF FFFF ~127 MB | Reserved
0x4800 1C00 - 0x4800 1FFF 1KB GPIOH

AHB2 0x4800 1400 - 0x4800 1BFF 2 KB Reserved
0x4800 1000 - 0x4800 13FF 1KB GPIOE
0x4800 0C00 - 0x4800 OFFF 1KB GPIOD
0x4800 0800 - 0x4800 OBFF 1 KB GPIOC
0x4800 0400 - 0x4800 07FF 1 KB GPIOB
0x4800 0000 - 0x4800 03FF 1 KB GPIOA

- 0x4002 4400 - 0x47FF FFFF ~127 MB | Reserved
0x4002 4000 - 0x4002 43FF 1 KB TSC
0x4002 3400 - 0x4002 3FFF 1 KB Reserved
0x4002 3000 - 0x4002 33FF 1 KB CRC
0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1 KB FLASH registers

AHB1 0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC
0x4002 0800 - 0x4002 OFFF 2 KB Reserved
0x4002 0400 - 0x4002 07FF 1KB DMA2
0x4002 0000 - 0x4002 03FF 1 KB DMA1
0x4001 6400 - 0x4001 FFFF 39 KB Reserved
0x4001 6000 - 0x4000 63FF 1 KB DFSDM1
0x4001 5800 - 0x4001 5FFF 2 KB Reserved
0x4001 5400 - 0x4000 57FF 1 KB SAl1
0x4001 4800 - 0x4000 53FF 3 KB Reserved

APB2 0x4001 4400 - 0x4001 47FF 1 KB TIM16
0x4001 4000 - 0x4001 43FF 1 KB TIM15
0x4001 3C00 - 0x4001 3FFF 1 KB Reserved
0x4001 3800 - 0x4001 3BFF 1KB USART1
0x4001 3400 - 0x4001 37FF 1 KB Reserved
0x4001 3000 - 0x4001 33FF 1 KB SPI1

DS11912 Rev 4
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Table 27. Current consumption in Run and Low-power run modes, code with data processing
running from Flash, ART enable (Cache ON Prefetch OFF)

Conditions TYP mAax()
Symbol | Parameter Unit
- Voltage | ¢ . . | 25°C [55°C | 85°C |105°C|125°C| 25°C | 55°C | 85°C |105 °C |125°C
scaling
26MHz | 2.35 | 240 | 250 | 2.65 | 3.00 | 265 | 2.75 | 290 | 320 | 3.75
16MHz | 150 | 155 | 165 | 1.80 | 215 | 1.70 | 1.75 | 1.95 | 220 | 2.80
8MHz | 0.815 |0.845| 0.940 | 1.10 | 145 | 095 | 1.00 | 1.15 | 145 | 2.00
Range 2| 4 MHz | 0.465 |0.495| 0.595 | 0.760 | 1.10 | 055 | 0.60 | 0.75 | 1.05 | 1.60
2MHz | 0.295 | 0.320| 0.420 | 0.580 | 0.910 | 0.35 | 040 | 0.55 | 0.85 | 1.40
frcLk = fuse up to 1MHz | 0.205 |0.235| 0.330 | 0.495 | 0.825 | 0.25 | 0.30 | 045 | 0.75 | 1.30
| Supply 38MHZin°|§ded’ 100 kHz | 0.130 | 0.155 | 0.250 | 0.415 | 0.745 | 0.15 | 0.25 | 0.40 | 0.65 | 1.25
DD_ALL current in | oyPass mode mA
(Run) | Run mode %IL\A%’: :l?ove 80MHz | 8.45 | 850 | 865 | 8.90 | 925 | 945 | 950 | 9.75 | 10.10 | 10.75
peripherals disable 72MHz | 765 | 770 | 7.85 | 8.05 | 845 | 850 | 860 | 880 | 9.15 | 9.85
64MHz | 6.80 | 6.85 | 7.00 | 7.20 | 760 | 760 | 7.70 | 7.90 | 8.25 | 8.90
Range 1|48 MHz | 510 | 515 | 525 | 545 | 585 | 570 | 5.80 | 6.00 | 6.35 | 7.00
32MHz | 345 | 350 | 360 | 3.80 | 420 | 385 | 3.95 | 415 | 450 | 5.15
24MHz | 2.60 | 265 | 2.80 | 2.95 | 335 | 295 | 3.05 | 320 | 3.55 | 4.20
16MHz | 1.80 | 1.85 | 1.95 | 215 | 2,50 | 2.00 | 210 | 2.30 | 2.60 | 3.25
Suon 2MHz | 225 | 260 | 365 | 550 | 900 | 275 | 335 | 470 | 770 | 1400
ey - 1MHz | 130 | 160 | 270 | 450 | 800 | 170 | 225 | 375 | 670 | 1300
(IflgﬁﬁLnL) szigugr ;HMC F%gr%m?éﬂs disable 400kHz | 73.0 | 995 | 205 | 385 | 735 | 105 | 165 | 325 | 600 | 1250 HA
fun mode 100kHz | 38.0 | 71.0 | 175 | 355 | 705 | 70 | 140 | 315 | 565 | 1200

1.

Guaranteed by characterization results, unless otherwise specified.

soljsLIajorIRYI |BOLI}O3|T
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Table 33. Typical current consumption in Run and Low-power run modes, with different codes
running from Flash, ART enable (Cache ON Prefetch OFF)

Conditions TYP TYP
Symbol | Parameter Voltage Unit Unit
- g Code 25°C 25°C
scaling
| Reduced code(" 2.35 90
T
~ = | Coremark 2.65 102
o ©
o T Dhrystone 2.1 2.75 mA 106 | YA/MHz
f =f u <
oK S| & % [Fiponacei 2.60 100
. I
| Supply  |included, bypass *= | While(1) 235 90
?IgﬁﬁL)L currentin | mode PLL ON @
Run mode | above 48 MHz N Reduced code 8.45 106
; T
all peripherals _ S |Coremark 9.45 118
disable =)
2 °|? Dhrystone 2.1 9.85 mA 123 | yA/MHz
©
® 3 |Fibonacci 9.25 116
I
= | While(1) 8.45 106
Reduced code(") 225 113
Supply Coremark 260 130
IDD ALL current in fHCLK = fMS| =2 MHz
(LPRun) | Low-power |all peripherals disable Dhrystone 2.1 270 WA 135 | WAMHzZ
run Fibonacci 245 123
While(1) 285 143

1. Reduced code used for characterization results provided in Table 27, Table 29, Table 31.

Table 34. Typical current consumption in Run, with different codes running from Flash,
ART enable (Cache ON Prefetch OFF) and power supplied by external SMPS
(Vbp12=1.10V)

Conditions(!) TYP TYP
Symbol Parameter Unit Unit
- Voltage Code 25°C 25°C
scaling
N Reduced code'?) | 1.01 39
T
= Coremark 1.14 44
©
N
fucLk = fuse Up to | Dhrystone 2.1 1.19 46
48 MHz included, X Fibonacci 1.12 43
0
IDD ALL Supply bypaSS mode PLL I Whl'e(1) 1.01 39
— currentin | ON above = mA MA/MHz
(Run) | Run mode |48 MHz ~  |Reduced code®® | 3.04 38
T
all peripherals = Coremark 3.40 42
i o
disable @ [Dhrystone2.1 | 3.54 44
x Fibonacci 3.33 42
O
oI While(1) 3.04 38
106/212 DS11912 Rev 4 ‘Yl
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Table 46. Current consumption in Stop 1 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
Supply 18V | 985 | 290 | 100 | 225 | 430 | 17.0 | 495 | 185 395 850
Ibp ALL current in 24V | 985 | 295 | 100 | 225 | 435 | 17.0 | 495 | 185 395 850 A
(Stop 1) | Stop 1 mode, 3v | 990 | 295 | 100 | 225 | 435 | 175 | 50.0 | 185 400 850 | "
RTC disabled
36V| 100 | 280 | 105 | 230 | 410 | 175 | 50.5 | 190 405 860
18V | 105 | 295 | 100 | 225 | 430 | 17.0 | 50.0 | 185 395 840
24V | 105 | 295 | 100 | 225 | 435 | 17.0 | 505 | 185 395 845
RTC clocked by LSI
3V | 105 | 30.0 | 105 | 225 | 435 | 175 | 505 | 185 400 855
36V | 105 | 300 | 105 | 230 | 440 | 175 | 515 | 190 405 860
Supply 18V | 10.0 | 295 | 100 | 225 | 435 - - - - -
Ibb_ALL | cyrrentin stop | RTC clocked by LSE 24V | 100 | 295 | 100 | 225 | 435 - - - - -
(Stop 1 with 1 5 H MA
RTC) mode, bypassed, at 32768 Hz 3V [ 105 | 30.0 | 105 | 225 | 440 - - - - -
RTC enabled 36V | 110 | 305 | 105 | 230 | 440 - - - - -
18V | 10.0 | 29.0 | 995 | 220 | 435 - - - - -
RTC clocked by LSE quartz® | 2.4V | 10.0 | 29.0 | 99.5 | 220 | 435 - - - - -
in low drive mode 3V | 10.0 | 29.0 | 100 | 220 | 440 - - - - -
36V | 105 | 295 | 100 | 225 | 440 - - - - -
Wakeup clock MSI =48 MHz,
voltage Range 1. 3V 1.15 - - - - - - - - -
See ®),
oo aL | SUPPY  I'\Wakeup clock MSI = 4 MHz,
- current during
(wakeup voltage Range 2. 3v | 120 | - - - - - - - - - | mA
from Stop1) wakeup from See @
P stop 1 ee ™.
Wakeup clock HSI16 =
16 MHz, voltage Range 1. 3V 1.20 - - - - - - - - -

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 52: Low-power mode wakeup timings.

XXZSYI1ZENLS
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Table 49. 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
1.8V | 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 AL [mode 36V | 445 | 655 | 1900 | 4800 | 11500 | - - - - -
(Shutdown | (backup nA
with RTC) | registers 1.8V | 290 | 410 | 1050 | 2550 | 6700 - - - - -
retained) RTC |RTC clockedby LSE 54/ 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 52: Low-power mode wakeup timings.
Table 50. 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.
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 48 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on design
simulation results obtained with typical external components specified in Table 57. In the
application, the resonator and the load capacitors have to be placed as close as possible to
the oscillator pins in order to minimize output distortion and startup stabilization time. Refer
to the crystal resonator manufacturer for more details on the resonator characteristics
(frequency, package, accuracy).

Table 57. HSE oscillator characteristics(1

Symbol Parameter Conditions(® Min | Typ | Max | Unit
fosc_ in | Oscillator frequency - 4 8 48 MHz
Re Feedback resistor - - 200 - kQ
During startup®) - - 5.5
VDD =3 V,
Rm =30 Q, - 0.44 -
CL=10 pF@8 MHz
VDD =3 V,
Rm =45 Q, - 0.45 -
CL=10 pF@8 MHz
I HSE current consumption Vbp =3V, mA
PP(HSE) Rm =300, - |oses| -
CL =5 pF@48 MHz
VDD =3 V,
Rm =30 Q, - 0.94 -
CL =10 pF@48 MHz
VDD =3 V,
Rm =30 Q, - 1.77 -

CL = 20 pF@48 MHz

Maximum critical crystal

G
m transconductance

Startup - - 1.5 | mAV

tSU(HSE)(4) Startup time Vpp is stabilized - 2 - ms

Guaranteed by design.
Resonator characteristics given by the crystal/ceramic resonator manufacturer.

This consumption level occurs during the first 2/3 of the tgy(Hse) startup time

oL nd o~

tsu(Hsk) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

For C_ 4 and C|», it is recommended to use high-quality external ceramic capacitors in the
5 pF to 20 pF range (typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 21). C| 1 and C| , are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. PCB and MCU pin capacitance must be included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
C|_1 and C|_2.

DS11912 Rev 4 ‘Yl
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Electrical characteristics

6.3.8 Internal clock source characteristics

The parameters given in Table 59 are derived from tests performed under ambient

temperature and supply voltage conditions summarized in Table 23: General operating
conditions. The provided curves are characterization results, not tested in production.

High-speed internal (HS116) RC oscillator

Table 59. HSI16 oscillator characteristics(!

Symbol Parameter Conditions Min Typ Max Unit
fusi1e HSI16 Frequency Vpp=3.0V, Tp=30 °C 15.88 - 16.08| MHz
Trimming code is not a
multiple of 64 0.2 0.3 0.4
TRIM HSI16 user trimming step %
Trimming code is a 4 6 8
multiple of 64
DuCy(HSI16)? | Duty Cycle - 45 - 55 %
Ao (HSI16) HSI16 oscillator frequency | 1A= 01085 °C -1 - 1 %
Temp drift over temperature Tp=-40 0 125 °C 2 . 15 %
HSI16 oscillator frequency _ o
Aypp(HSI16) drift over Vpp Vpp=1.62V1to 3.6V -0.1 - 0.05 %o
tsu(HSI16)(2) HSI16 oscillator start-up ) ) 08 192 us
time
2) | HSI16 oscillator ) )
tstab(HSIT6) | o4 bilization time 3 5 HS
IDD(HSI16)(2) HSI16 osglllator power ) ) 155 190 uA
consumption
1. Guaranteed by characterization results.
2. Guaranteed by design.
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Figure 23. HSI16 frequency versus temperature

MHz
16.4

+2%
16.3

+1.5%
1620— 1%

16.1 \/0/»’/

/ -1.5% N
15.7

-2%

-40 -20 0 20 40 60 80 100 120 °C
—@—min —@— mean —@— max

MSv39299V1

3

DS11912 Rev 4




STM32L452xx Electrical characteristics

Multi-speed internal (MSI) RC oscillator

Table 60. MSI oscillator characteristics("

Symbol Parameter Conditions Min Typ Max | Unit
Range 0 98.7 100 101.3
Range 1 197.4 200 202.6
kHz
Range 2 394.8 400 405.2
Range 3 789.6 800 8104
Range 4 0.987 1 1.013
Range 5 1.974 2 2.026
MSI mode
Range 6 3.948 4 4.052
Range 7 7.896 8 8.104
MHz
Range 8 15.79 16 16.21
Range 9 23.69 24 24.31
MSI frequency Range 10 31.58 32 32.42
after factory Range 11 47.38 48 48.62
fmsi calibration, done
at Vpp=3 V and Range 0 - 98.304 -
TA=30 °C Range 1 - 196.608 -
kHz
Range 2 - 393.216 -
Range 3 - 786.432 -
Range 4 - 1.016 -
PLL mode |Range 5 - 1.999 -
XTAL=
32.768 kHz | Range 6 - 3.998 -
Range 7 - 7.995 -
MHz
Range 8 - 15.991 -
Range 9 - 23.986 -
Range 10 - 32.014 -
Range 11 - 48.005 -
MSI oscillator Tp=-0t085°C -3.5 - 3
Atemp(MSH®@) | frequency drift MSI mode - %
over temperature Tp=-4010125°C -8 - 6
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6.3.10 Flash memory characteristics

Table 64. Flash memory characteristics(!)

Symbol Parameter Conditions Typ Max | Unit
torog 64-bit programming time - 81.69 90.76 | ps
. one row (32 double normal programming 2.61 2.90
Proa-ToW | word) programming time | fast programming 1.91 2.12
) one page (2 Kbyte) normal programming 20.91 23.24 | ms
Pro9_Page | programming time fast programming 15.29 16.98
terase | Page (2 KB) erase time - 22.02 24 47
one bank (512 Kbyte) normal programming 5.35 5.95

torog_bank ing ti
prog_bank | programming time fast programming 3.91 4.35

Mass erase time
tme (one or two banks) - 22.13 2459 | ms

Average consumption Write mode 3.4 -
| from Vpp Erase mode 3.4 R R
DD m
Write mode 7 (for 2 ps) -

Maximum current (peak)

Erase mode 7 (for 41 ps) -

1. Guaranteed by design.

Table 65. Flash memory endurance and data retention

Symbol Parameter Conditions Min( Unit
Nenp | Endurance Ta=-40to +105°C 10 kcycles
1 keycle® at T, = 85 °C 30
1 keycle® at T, = 105 °C 15
1 keycle® at T, = 125 °C 7
tRET Data retention Years
10 keycles® at T = 55 °C 30
10 keycles® at T, = 85 °C 15
10 keycles® at Tp = 105 °C 10

1. Guaranteed by characterization results.

2. Cycling performed over the whole temperature range.

3

DS11912 Rev 4 139/212




STM32L452xx Electrical characteristics

Quad SPI characteristics

Unless otherwise specified, the parameters given in Table 96 and Table 97 for Quad SPI
are derived from tests performed under the ambient temperature, fayg frequency and Vpp

supply voltage conditions summarized in Table 23: General operating conditions, with the
following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 11

e Capacitive load C = 15 or 20 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.

Table 96. Quad SPI characteristics in SDR mode(?)

Symbol Parameter Conditions Min Typ Max Unit
1.71< VDD< 3.6 V, CLOAD =20 pF 40
Voltage Range 1
1.71< VDD< 3.6 V, CLOAD =15 pF 48
Fex Voltage Range 1
Quad SPI clock frequency MHz
1h(ck) 2.7<Vpp< 3.6V, C oap = 15 pF ] ] 50
Voltage Range 1
1.71 <VDD<3'6VCLOAD=20 pF 26
Voltage Range 2
w(CKH) g:vatti:lr::l clock high and faBoLK= 48 MHz, presc=0 (CK) (CK)
I:W(CKL) t(CK)/2 - t(CK)/2+2
Voltage Range 1 2 - -
tsny Data input setup time
Voltage Range 2 3.5 - -
Voltage Range 1 5 - -
thany Data input hold time ns
Voltage Range 2 6.5 - -
Voltage Range 1 - 1 5
t Data output valid time
vioun) Voltage Range 2 - 3 5
Voltage Range 1 0 - -
thoout) | Data output hold time
Voltage Range 2 0 - -
1. Guaranteed by characterization results.
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package mechanical data (continued)

Table 105. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat

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

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

Figure 48. 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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Note:

3

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 Tamnax = 75 °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 =90 mA x 3.5 V=175 mW

Plomax =20 x 8 mAx 04V +8x20mAx 1.3V =272mW
This gives: PiNTmax = 175 mW and Pigpmax = 272 mW:
Ppbmax = 175 + 272 = 447 mW

Using the values obtained in Table 111 T .« is calculated as follows:
— For LQFP64, 58 °C/W
Tymax = 75 °C + (58 °C/W x 447 mW) = 75 °C + 25.926 °C = 100.926 °C

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

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 T,y allowed for a given device temperature range
(order code suffix 6 or 3).

Suffix 6: Tamax = Tymax - (68°C/W x 447 mW) = 105-25.926 = 79.074 °C

Suffix 3: Tamax = Tymax - (58°C/W x 447 mW) = 130-25.926 = 104.074 °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

P\NTmax = 20 MA x 3.5 V=70 mW
Plomax =20 X 8 MA x 0.4V = 64 mW
This gives: PiNTmax = 70 mW and P gmax = 64 mW:
Pbmax =70 + 64 = 134 mW

Thus: Ppmay = 134 mW

Using the values obtained in Table 111 T .« is calculated as follows:
— For LQFP64, 58 °C/W
Tymax = 100 °C + (58 °C/W x 134 mW) =100 °C + 7.772 °C = 107.772 °C

This is above the range of the suffix 6 version parts (—40 < T; < 105 °C).
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Table 113. Document revision history (continued)

Date Revision Changes

Updated Table 51: Peripheral current consumption.

4 Added Section 6.3.16: Extended interrupt and event
21-May-2018 controller input (EXTI) characteristics.

(continued) Updated Table 71: I/O static characteristics.
Updated Table 83: DAC characteristics.
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