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Functional overview STM32L476xx

3.25

46/232

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)

e  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.

3
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Pinouts and pin description

STM32L476xx

Table 15. STM32L476xxSTM32L476xx pin definitions (continued)

Pin Number Pin functions
~ Pin name g
NEIEREER:! (function after | © g s
3|55 2 & = t < 2 » Alternate functions Additional
Elojlo|:|al & reset) 2 ® ° functions
g|ld|d|a|luw Qg £ @) o
a3 |5 | a o = 2
o -2 - | 31 VREF- S - - ] -
12 1G9 | G9| - J1 - VSSA/VREF- - - - - -
VREFBUF _
- |G8|G8| 21| L1 32 VREF+ S - - - ouT
- |H9|H9| 22 | M1 | 33 VDDA - - - -
13| -]-|-1|-1] - | vDDAVREF+ - ] ; ;
TIM2_CH1, TIM5_CH1, OPAMP1_
TIM8_ETR,USART2_CTS, VINP,
14 |H8 |H8 | 23 | L2 | 34 PAO 110 FT a - UART4_TX, ADC12_IN5,
SAIM1_EXTCLK, RTC_TAMP
TIM2_ETR, EVENTOUT 2/WKUP1
- -] - M| - [opamPiviNM | 1 | TT | - : -
15|1G4 (G4 | 24 | M2 | 35 PA1 /10 | FT_la - UART4_RX,_LCD:SEGO, AD\C/;»TIZMiNG
TIM15_CH1N, EVENTOUT -
TIM2_CH3, TIM5_CH3
iy ) - | ADC12_IN7,
16|ce|ce| 25 | K3 | 36 PA2 o | FTla | - |YSART2TX LCD_SEGT, |\ by
SAI2_EXTCLK, LSCO
TIM15_CH1, EVENTOUT
TIM2_CH4, TIM5_CH4, OPAMP1_
17 |H7 |H7 | 26 | L3 | 37 PA3 110 TT - | USART2_RX,LCD_SEG2, VOUT,
TIM15_CH2, EVENTOUT | ADC12_IN8
18 1J9|J9 | 27 | E3 | 38 VSS - - - -
191J8 |J8 | 28 | H3 | 39 VDD - - - -
SPI1_NSS, SPI3_NSS, ADC12_
20 | G5[(G5| 29 | J4 | 40 PA4 110 TT_a - | USART2_CK, SAI1_FS_B, | IN9, DAC1_
LPTIM2_OUT, EVENTOUT OuUT1
TIM2_CH1, TIM2_ETR, Aﬁ\ﬁ:)z—
21|H6 |H6 | 30 | K4 | 41 PA5 110 TT_a - TIM8_CH1N, SPI1_SCK, DAC'],
LPTIM2_ETR, EVENTOUT OUTZ_
TIM1_BKIN, TIM3_CH1,
TIM8_BKIN, SPI1_MISO,
USART3_CTS, OPAMP2_
QUADSPI_BK1_IO3, VINP,
22 |H5|H5| 31 | L4 | 42 PA6 /10 | FT_la - LCD_SEG3, ADC12_
TIM1_BKIN_COMP?2, IN11
TIM8_BKIN_COMP?2,
TIM16_CH1, EVENTOUT
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Memory mapping STM32L476xx

Table 18. STM32L476xx memory map and peripheral register boundary
addresses (continued)“)

Bus Boundary address (bs;tz:s) Peripheral
0x4000 4000 - 0x4000 43FF 1 KB Reserved
0x4000 3C00 - 0x4000 3FFF 1KB SPI3
0x4000 3800 - 0x4000 3BFF 1 KB SPI2
0x4000 3400 - 0x4000 37FF 1 KB Reserved
0x4000 3000 - 0x4000 33FF 1 KB IWDG
0x4000 2C00 - 0x4000 2FFF 1 KB WWDG
0x4000 2800 - 0x4000 2BFF 1 KB RTC

APB1 0x4000 2400 - 0x4000 27FF 1 KB LCD
0x4000 1800 - 0x4000 23FF 3 KB Reserved
0x4000 1400 - 0x4000 17FF 1KB TIM7
0x4000 1000 - 0x4000 13FF 1KB TIM6
0x4000 0C00- 0x4000 OFFF 1KB TIM5
0x4000 0800 - 0x4000 OBFF 1 KB TIM4
0x4000 0400 - 0x4000 O7FF 1KB TIM3
0x4000 0000 - 0x4000 03FF 1 KB TIM2

1. The gray color is used for reserved boundary addresses.

3
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Electrical characteristics

STM32L476xx

6.1.6 Power supply scheme

Figure 13. Power supply scheme
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Caution:  Each power supply pair (Vpp/Vss, Vppa/Vssa etc.) must be decoupled with filtering ceramic
capacitors as shown above. These capacitors must be placed as close as possible to, or
below, the appropriate pins on the underside of the PCB to ensure the good functionality of

the device.

94/232
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Table 26. 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
26 MHz | 2.88 | 2.93 | 305 | 323 | 358 | 320 | 337 | 351 | 3.93 | 4.76
16MHz | 1.83 | 1.87 | 1.98 | 216 | 249 | 201 | 216 | 2.30 | 2.72 | 3.34
8MHz | 098 | 1.02 | 112 | 129 | 162 | 1.10 | 117 | 1.31 | 1.73 | 256
Range2| 4MHz | 0.55 | 059 | 0.69 | 0.85 | 1.18 | 0.61 | 0.70 | 0.89 | 124 | 1.95
2MHz | 034 | 037 | 047 | 064 | 096 | 037 | 046 | 0.64 | 0.98 | 1.71
foLk = fuse up to 1MHz | 023 | 026 | 036 | 053 | 0.85 | 027 | 0.33 | 050 | 0.86 | 157
48MHz included,
Supply | P oass mode 100 kHz | 0.14 | 017 | 027 | 043 | 0.75 | 0.17 | 021 | 0.38 | 0.74 | 1.44
Ipp(Run) | currentin mA
Run mode | PLL ON above 80MHz | 102 | 103 | 105 | 107 | 1.1 [ 1122 | 11.8 | 121 | 125 | 133
48 MHz all
peripherals disable 72MHz | 924 | 931 | 947 | 969 | 10.1 [ 1016 | 10.7 | 11.0 | 114 | 122
64MHz | 825 | 832 | 846 | 868 | 9.09 | 9.08 | 96 | 99 | 103 | 11.1
Range 1| 48MHz | 628 | 635| 65 | 672 | 711 | 691 | 73 | 76 | 80 | 88
32MHz | 424 | 430 | 444 | 465 | 504 | 466 | 497 | 526 | 567 | 6.51
24MHz | 321 | 327 | 34 | 361 | 398 | 353 | 3.76 | 4.05 | 446 | 530
16 MHz | 219 | 224 | 236 | 256 | 2.94 | 241 | 266 | 295 | 3.16 | 3.99
2MHz | 272 | 303 | 413 | 592 | 958 | 330 | 393 | 579 | 954 | 1704
Supply
Ipp(LPRun) currentin |fucik = fusi 1MHz | 154 | 184 | 293 | 473 | 835 | 195 | 265 | 457 | 822 | 1572 A
'-OW-POVC‘;GV all peripherals disable 400kHz| 78 | 108 | 217 | 396 | 758 | 110 | 180 | 380 | 755 | 1505
run mode
100kHz| 42 | 73 | 182 | 360 | 723 | 75 | 138 | 331 | 706 | 1456

1.

Guaranteed by characterization results, unless otherwise specified.

soljsLIajorIRYI |BOLI}O3|T
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Table 28. Current consumption in Run and Low-power run modes, code with data processing
running from SRAM1

Conditions TYP MAX(
Symbol | Parameter Unit
Voltage o ° ° 105 125 o ° ° 105 125
ccaling | ™oLk | 25°C |85°C | 85°C | L | C | 25°C | 55°C | 85°C | of | o
26 MHz | 2.88 2.94 3.05 3.23 3.58 3.18 3.26 3.40 4.02 4.65
16 MHz | 1.83 1.87 1.98 215 2.50 2.01 2.16 2.30 2.72 3.34
8MHz | 0.97 1.00 1.1 1.27 1.62 1.07 1.16 1.32 1.73 | 2.36
Range 2| 4 MHz | 0.54 0.57 0.67 0.84 1.18 0.59 0.69 0.88 1.23 1.96
2MHz | 0.33 0.36 0.46 0.62 0.96 0.37 0.45 0.63 0.98 1.70
fioLk = fuse Up to
ANz i ded 1MHz | 022 [ 025 | 035 | 051 [ 0.85 | 0.25 | 0.33 [ 050 | 0.86 | 157
SUPPly 1 ass mode 100kHz | 0.12 | 0.15 | 025 | 0.41 | 0.75 | 0.15 | 0.21 | 0.39 | 0.74 | 1.45
Ipp(Run) current in PLL ON ab mA
Run mode 48 MH a” ove 80 MHz | 10.2 10.3 10.5 10.7 11.1 11.22 | 11.57 | 11.86 | 12.07 | 13.11
za
peripherals disable 72 MHz | 9.25 9.31 9.46 9.68 10.1 | 10.18 | 10.41 | 10.55 | 10.76 | 11.80
64 MHz | 8.25 8.31 8.46 8.67 9.08 9.08 9.37 9.66 9.87 | 10.91
Range 1| 48 MHz | 6.26 6.33 6.48 6.69 7.1 6.89 7.1 7.25 7.67 8.50
32 MHz | 4.22 4.28 4.42 4.63 5.03 4.64 4.86 5.15 5.56 6.19
24 MHz | 3.20 3.25 3.38 3.59 3.99 3.52 3.70 3.84 4.26 5.09
16 MHz | 2.18 2.22 2.35 2.55 2.94 2.40 2.55 2.84 3.25 4.09
2 MHz 242 275 384 562 924 300 380 573 927 1677
Suppl
cumob oLk = fusi 1MHz | 130 | 162 | 269 | 445 | 809 | 180 | 243 | 435 | 810 | 1560
Ipp(LPRun) all peripherals disable MA
':’:rv]-rrfc\;éif FLASH in power-down 400kHz| 61 | 90 | 197 | 374 | 734 | 95 | 160 | 353 | 728 | 1478
100 kHz 26 56 163 339 702 55 122 314 679 1429

1.

Guaranteed by characterization results, unless otherwise specified.

soljsuvloeIRYD [BI14393]T
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Table 35. 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
18V | 659 | 247 | 927 | 208 | 437 16 62 | 232 | 520 | 1093
LCD 24V | 665 | 248 | 929 | 209 | 439 17 62 | 232 | 523 | 1098
) disabled
Supply current isable 3V | 665 | 249 | 93.3 | 210 | 442 17 62 | 233 | 525 | 1105
in Stop 1 36V | 6.70 | 251 | 93.8 | 212 | 447 17 63 | 235 | 530 | 1118
Ipp (Stop 1) mode HA
de, LCD 18V | 700 | 252 | 97.2 | 219 | 461 18 63 | 243 | 548 | 1153
RTC disabled enabled? | 24V | 7.14 | 254 | 975 | 220 | 463 | 18 | 64 | 244 | 550 | 1158
clocked by 3V | 724 | 257 | 97.7 | 221 465 18 64 244 | 553 | 1163
LSl 36V | 736 | 26.1 | 98.7 | 223 | 471 | 18 | 65 | 247 | 558 | 1178
18V | 6.88 | 25.0 | 93.1 | 209 | 439 17 63 | 233 | 523 | 1098
LCD 24V | 7.02 | 252 | 93.7 | 210 | 441 18 63 | 234 | 525 | 1103
disabled 3V | 712 | 254 | 942 | 212 | 444 18 64 | 236 | 530 | 1110
RTC clocked by 36V | 725 | 257 | 952 | 214 | 449 18 64 | 238 | 535 | 1123
LSI 18V | 701 | 2611 | 99.0 | 223 | 467 18 65 | 248 | 558 | 1168
LCD 24V | 714 | 263 | 996 | 225 | 470 18 66 | 249 | 563 | 1175
)
Supply current enabled 3V | 731 | 266 | 100.0| 226 | 474 18 67 250 | 565 | 1185
Ipp (Stop 1 |in stop 1 36V | 741 | 26.9 [102.0] 229 | 480 19 67 | 255 | 573 | 1200 A
with RTC) | mode, 1.8V | 691 | 252 | 934 | 210 440 17 63 234 | 525 | 1100 H
RTC enabled fSTE S}'/%‘;';ii:y LCD 24V | 704 | 253 | 942 | 211 | 443 | 18 | 63 | 236 | 528 | 1108
at 32768 Hz disabled 3V | 719 | 257 | 950 | 212 | 446 | 18 | 64 | 238 | 530 | 1115
36V | 797 | 260 | 96.1 | 215 | 451 20 65 | 240 | 538 | 1128
18V | 6.85 | 25.0 | 93.0 | 208.3 - 17 63 | 233 | 521 -
E;-IS ghzc:fg)?: LCD 24V | 694 | 251 | 932 | 2093 | - 17 | 63 | 233 | 523 | -
low drive mode | disabled 3V | 710 | 252 | 936 | 2103 | - 18 | 63 | 234 | 526 -
36V | 734 | 254 | 941 | 2123 - 18 64 | 235 | 531 -

XX9.y1ZENLS

so1)slI9)orIRYD [BO14}O9]]



STM32L476xx

Electrical characteristics

Table 40. Peripheral current consumption (continued)

Peripheral Range 1 Range 2 Lo:v;zo‘:;l:;;un Unit
;Josnégzz independent clock 41 36 38
USART2 APB clock domain 1.4 1.1 1.5
(lonSnéla?i:3 independent clock 47 4.1 42
USART3 APB clock domain 1.5 1.3 1.7

APB1 ;J?nlgﬁ independent clock 39 39 35
UART4 APB clock domain 1.5 1.3 1.6
;J(f\nlj;i independent clock 39 39 35
UARTS5 APB clock domain 1.3 1.2 1.4
WWDG 0.5 0.5 0.5
All APB1 on 84.2 70.7 80.2
AHB to APB2 bridge® 1.0 0.9 0.9
DFSDM 5.6 4.6 5.3
FW 0.7 0.5 0.7
SAl1 independent clock domain 2.6 2.1 2.3
SAI1 APB clock domain 2.1 1.8 2.0 HAMHz
SAI2 independent clock domain 3.3 2.7 3.0
SAI2 APB clock domain 24 21 22
i(l))r::/lal\i/lnm independent clock 47 39 42
SDMMC1 APB clock domain 25 1.9 21
APB2 SPI1 2.0 1.6 1.9
SYSCFG/VREFBUF/COMP 0.6 0.4 0.5
TIM1 8.3 6.9 7.9
TIM8 8.6 71 8.1
TIM15 4.1 34 3.9
TIM16 3.0 25 29
TIM17 3.0 24 29
;JoSn,:\;? independent clock 49 4.0 44
USART1 APB clock domain 1.5 1.3 1.7
All APB2 on 56.8 43.3 48.2
ALL 256.8 189.6 2155
"_l DoclD025976 Rev 4 123/232
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Electrical characteristics

Low-speed external user clock generated from an external source

In bypass mode the LSE oscillator is switched off and the input pin is a standard GPIO.

The external clock signal has to respect the I/O characteristics in Section 6.3.14. However,

the recommended clock input waveform is shown in Figure 17.

Table 44. Low-speed external user clock characteristics(!)

Symbol Parameter Conditions Min Typ Max Unit
fLse ext | User external clock source frequency - - 32.768 1000 kHz
Visen | OSC32_IN input pin high level voltage - 0.7 Vppiox - VbDiox
VisgL |OSC32_IN input pin low level voltage - Vgss - 0.3 Vppiox v
bw(LSEH) OSC32_IN high or low time - 250 - - ns
tw(LsEL)

1. Guaranteed by design.

3

Figure 17. Low-speed external clock source AC timing diagram
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Electrical characteristics STM32L476xx

1. Guaranteed by design.

2. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator design guide for
ST microcontrollers”.

3. tsy(sk) is the startup time measured from the moment it is enabled (by software) to a stabilized 32.768 kHz oscillation is
reached. This value is measured for a standard crystal and it can vary significantly with the crystal manufacturer

Note: For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

Figure 19. Typical application with a 32.768 kHz crystal

Resonator with integrated
capacitors

I :l 0SC32_IN E fLse
I ' Drive

: 32.768 kHz
1 = i resonator programmable

amplifier

0SC32_0UT

MS30253V2

Note: An external resistor is not required between OSC32_IN and OSC32_OUT and it is forbidden
to add one.

3
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Electrical characteristics STM32L476xx

Figure 20. HSI16 frequency versus temperature
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Electrical characteristics STM32L476xx

Table 66. ADC accuracy - limited test conditions 2(1(2)(3)

Sg:;- Parameter Conditions® Min | Typ | Max | Unit
Single Fast channel (max speed) | - 4 |65
Total ended Slow channel (max speed) | - | 4 | 6.5
ET |unadjusted
error ) | Fast channel (max speed) | - | 3.5 | 5.5
Differential
Slow channel (max speed) | - | 3.5 | 5.5
Single Fast channel (max speed) | - 1145
o | Offset ended Slow channel (max speed) | - 1 5
error Fast channel (maxspeed) | - | 15| 3
Differential
Slow channel (max speed) | - 15| 3
Single Fast channel (max speed) | - | 25| 6
ended Slow channel (max speed) | - | 25| 6
EG |Gain error LSB
Fast channel (max speed) | - | 25| 3.5
Differential
Slow channel (max speed) | - | 25| 3.5
Single Fast channel (max speed) | - 1115
Differential ended Slow channel (max speed) | - 1115
ED |linearity
error Fast channel (max speed) | - 1 112
ADC clock frequency < Differential
80 MHz, Slow channel (max speed) | - 1 1.2
i?/mf'\i/“g rate < 5.33 Msps, Single Fast channel (max speed) | - | 1.5 | 3.5
Integral ~ 'DDA ended Slow channel (max speed) | - | 1.5 | 3.5
EL |linearity
error ] | Fast channel (max speed) | - 1 3
Differential
Slow channel (max speed) | - 1 25
Single Fast channel (max speed) | 10 [10.5| -
Effective ended Slow channel (max speed) | 10 |10.5| -
ENOB | number of bits
bits Fast channel (max speed) | 10.7 [10.9| -
Differential
Slow channel (max speed) | 10.7 | 10.9| -
. Single Fast channel (max speed) | 62 | 65 | -
Signal-to- ended
SINAD noise and Slow channel (max speed) | 62 | 65 -
distortion Fast channel (max speed) | 66 |67.4| -
ratio Differential
Slow channel (max speed) | 66 |67.4| -
dB
Single Fast channel (max speed) | 64 | 66 -
SNR | Signakto- ended Slow channel (max speed) | 64 | 66 | -
noise ratio Fast channel (max speed) |66.5| 68 | -
Differential
Slow channel (max speed) |66.5| 68 -
156/232 DoclD025976 Rev 4 Kys




STM32L476xx Electrical characteristics

Table 67. 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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6.3.28

3

FSMC characteristics

Unless otherwise specified, the parameters given in Table 90 to Table 103 for the FMC
interface are derived from tests performed under the ambient temperature, fc| k frequency
and Vpp supply voltage conditions summarized in Table 22, with the following configuration:

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

e Capacitive load C = 30 pF

e  Measurement points are done at CMOS levels: 0.5Vpp

Refer to Section 6.3.14: I/0O port characteristics for more details on the input/output

characteristics.

Asynchronous waveforms and timings

Figure 37 through Figure 40 represent asynchronous waveforms and Table 90 through
Table 97 provide the corresponding timings. The results shown in these tables are obtained
with the following FMC configuration:

AddressSetupTime = 0x1

AddressHoldTime = 0x1

DataSetupTime = 0x1 (except for asynchronous NWAIT mode, DataSetupTime = 0x5)
BusTurnAroundDuration = 0x0

In all timing tables, the THCLK is the HCLK clock period.
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Figure 37. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms
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Table 96. Asynchronous multiplexed PSRAM/NOR write timings(1)(2)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 4THek0.5 | 4Tholk*2
tynwe_NE) | FMC_NEXx low to FMC_NWE low ThcoLk-0.5 Tholkt1
tuwe) | FMC_NWE low time 2XThoLk-1.5 ZXTHgLK”'
thve_Nwe) | FMC_NWE high to FMC_NE high hold time TheLk-0.5 -
tya NEy | FMC_NEx low to FMC_A valid - 3
tynabv_Ne) | FMC_NEx low to FMC_NADV low 0 1
twnaDyy | FMC_NADV low time Thelk-0.5 Thekt1 ns
th(AD_NADY) Emg_ﬁig\\c)rﬁiss) valid hold time after ThoLk-2 )
_ gh
thia_ nwe) | Address hold time after FMC_NWE high Thewk-1 -
theL_Nwe) | FMC_BL hold time after FMC_NWE high TheLkt0.5 -
tyeL_Ne) | FMC_NEx low to FMC_BL valid - 1.5
ty(Data_NADV) | FMC_NADV high to Data valid - Thelk T4
thpata_Nwe) | Data hold time after FMC_NWE high Thek +0.5 -
1. CL=30 pF.
2. Guaranteed by characterization results.
Table 97. Asynchronous multiplexed PSRAM/NOR write-NWAIT timings()(2)
Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 9Thclk0.5 | 9Tholk*2
tw(NWE) FMC_NWE low time TThek-1.5 | TThokt1.5 ns
tsunwaIT_NE) | FMC_NWAIT valid before FMC_NEXx high 6THcLkt2 -
thve_NwaiT) | FMC_NEX hold time after FMC_NWAIT invalid 4Tholk-3 -
1. CL=30 pF.

2. Guaranteed by characterization results.

Synchronous waveforms and timings

Figure 41 through Figure 44 represent synchronous waveforms and Table 98

through Table 101 provide the corresponding timings. The results shown in these
tables are obtained with the following FMC configuration:

e  BurstAccessMode = FMC_BurstAccessMode Enable

e  MemoryType = FMC_MemoryType_ CRAM
e  WriteBurst = FMC_WriteBurst_Enable

e CLKDivision = 1

e Datalatency = 1 for NOR Flash; DataLatency = 0 for PSRAM
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Table 107. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat package
mechanical data (continued)

millimeters inches("
Symbol
Min Typ Max Min Typ Max
D3 - 12.000 - - 0.4724 -
E 15.800 16.000 16.200 0.6220 0.6299 0.6378
E1 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 - 12.000 - - 0.4724 -
e - 0.500 - - 0.0197 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°
cce - - 0.080 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 56. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat
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.
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Figure 66. LQFP64 marking (package top view)

Revision code

Product identification(1) 3

[STM32Lu7E

IRGTE

<

ww -«+— Date code

Pin 1 identifier —t> (@) "l O

MSv36854V3

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.
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Revision history

Table 115. Document revision history (continued)

Date

Revision

Changes

03-Dec-2015

In all the document:

— Stop 1 with main regulator becomes Stop 0

— Stop 1 with low-power regulator remains as Stop 1.
In Section 4: Pinouts and pin description:

— PC14/0SC32_IN becomes PC14-OSC32_IN (PC14)

— PC15/0SC32_OUT becomes PC15-0SC32_OUT
(PC15)

— PHO/OSC_IN becomes PHO-OSC_IN (PHO)

— PH1/0SC_OUT becomes PH1-OSC_OUT (PH1)
— PA13 becomes PA13 (JTMS-SWDIO)

— PA14 becomes PA14 (JTCK-SWCLK)

— PA15 becomes PA15 (JTDI)

— PB3 becomes PB3 (JTDO-TRACESWO)

— PB4 becomes PB4 (NJTRST).

Added Table 12: STM32L4x6 USART/UART/LPUART
features.

Added Note 5.

Updated Table 25: Embedded internal voltage
reference.

Updated Table 34: Current consumption in Stop 2 mode.
Updated Table 35: Current consumption in Stop 1 mode.
Updated Table 36: Current consumption in Stop 0 mode.

Updated Table 37: Current consumption in Standby
mode.

Updated Table 38: Current consumption in Shutdown
mode.

Updated Table 41: Low-power mode wakeup timings.
Added Figure 15: VREFINT versus temperature.

Updated Figure 20: HSI16 frequency versus
temperature.

Updated Table 58: I/O static characteristics.
Updated Table 69: DAC characteristics.

Updated Figure 52: UFBGA132 - 132-ball, 7 x 7 mm
ultra thin fine pitch ball grid array package outline.

Updated Table 105: UFBGA132 - 132-ball, 7 x 7 mm
ultra thin fine pitch ball grid array package mechanical
data.
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