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Description

STM32L476xx

Table 2. STM32L476xx family device features and peripheral counts (continued)

. STM32L476 | STM32L476 STM32L476 STM32L476 | STM32L476 STM32L476
Peripheral
Zx Qx Vx Mx Jx Rx
Max. CPU frequency 80 MHz
Operating voltage 1.71t0 3.6V
Oberating temperature Ambient operating temperature: -40 to 85 °C / -40 to 105 °C / -40 to 125 °C
perating temp Junction temperature: -40 to 105 °C / -40 to 125 °C / -40 to 130 °C
Packages LQFP144 UFBGA132 LQFP100 WLCSP81 WLCSP72 LQFP64

1. For the LQFP100 package, only FMC Bank1 is available. Bank1 can only support a multiplexed NOR/PSRAM memory
using the NE1 Chip Select.

14/232
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STM32L476xx Pinouts and pin description

Table 15. STM32L476xxSTM32L476xx pin definitions (continued)

Pin Number Pin functions
~ Pin name g
N o|g |2 |3 i B
3 ® | & 2183 (functiongfter | & = Alternate functions Additional
Lolol . 8 a reset) 2 ® 51'"3 functions
gl | d|ag|w | g £ o) o
b O I - I T I T o = z
TIM4_CH1,
USART3_RTS_DE,
TSC_G6_103,
- | -] -1]59]J10]| 81 PD12 /o | FTI | - LCD__SEG32, FMC. A17, -
SAI2_FS_A, LPTIM2_IN1,
EVENTOUT
TIM4_CH2, TSC_G6_104,
- | -] -1]60]|H12| 82 PD13 /O | FTl | - | LCD_SEG33, FMC_A18, -
LPTIM2_OUT, EVENTOUT
-] -] - - | 83 VSS S - - - -
-] -] - - | 84 VDD S - - - -
TIM4_CH3, LCD_SEG34,
-] -] -1]61|H11]| 85 PD14 Vo | FTI | - FMC. DO, EVENTOUT -
TIM4_CH4, LCD_SEG35,
- | -|-162|H10]| 86 PD15 o | FTI | - FMC._D1, EVENTOUT -
SPI1_SCK, FMC_A12,
o I e B AL PG2 VO | FT_s | - |'sa2 SCK_B, EVENTOUT -
SPI1_MISO, FMC_A13,
o A R R I PG3 Vo | FT_s | - SAI2_FS_B, EVENTOUT )
SPI1_MOSI, FMC_A14,
-] -1|-1] - |F10]| 89 PG4 /o | FT.s | - SAI2_MCLK_B, -
EVENTOUT
SPI1_NSS,
LPUART1_CTS,
-l -1 -] - |E9| 9 PG5 /O | FT.s | - FMC_A15, SAI2 SD. B, -
EVENTOUT
[2C3_SMBA,
-l -] -] - | G4 91 PG6 /O | FT.s | - LPUART1_RTS_DE, -
EVENTOUT
I2C3_SCL, LPUART1_TX,
o A R B R PG7 Vo | FT_fs | - FMC_INT3, EVENTOUT )
[2C3_SDA, LPUART1_RX,
-l -] -] -1]J6 |93 PG8 /O | FT fs | - EVENTOUT -
-] -] - - | 94 VSS S - - - -
-] -] - - | 95 VDDIO2 S - - - -
oC ev
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Table 16. Alternate function AF0 to AF7 (for AF8 to AF15 see Table 17) (continued)

AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Port TIM1/TIM2/ TIM1/TIM2/ USART1/
SYS_AF TIM5/TIM8/ TIM3/TIM4/ TIM8 12C1/12C2/12C3 |  SPI/SPI2 SPI3/DFSDM USART2/
LPTIM1 TIM5 USART3

PEO - - TIM4_ETR - - - - -

PE1 - - - - - - - -

PE2 | TRACECK - TIM3_ETR - - - - -

PE3 | TRACEDO - TIM3_CH1 - - - - -

PE4 | TRACED1 - TIM3_CH2 - - - DFSDM_DATIN3 -

PE5 | TRACED2 - TIM3_CH3 - - - DFSDM_CKIN3 -

PE6 | TRACED3 - TIM3_CH4 - - - - -

PE7 - TIM1_ETR - - - - DFSDM_DATIN2 -

Port E | PES - TIM1_CH1N - - - - DFSDM_CKIN2 -

PE9 - TIM1_CH1 - - - - DFSDM_CKOUT -

PE10 - TIM1_CH2N - - - - DFSDM_DATIN4 -

PE11 - TIM1_CH2 - - - - DFSDM_CKIN4 -

PE12 - TIM1_CH3N - - - SPI1_NSS |DFSDM_DATIN5 -

PE13 - TIM1_CH3 - - - SPI1_SCK | DFSDM_CKIN5 -

PE14 - TIM1_CH4 | TIM1_BKIN2 TIM(;all?AI;I;\IZ_ - SPI1_MISO - -

PE15 - TIM1_BKIN - T"\C";g—SQN— - SPI1_MOSI - -

XX9.y1ZENLS
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STM32L476xx Memory mapping
Table 18. STM32L476xx memory map and peripheral register boundary
addresses (1)
Bus Boundary address (bs;tz:s) Peripheral

0xA000 1000 - 0xA000 13FF 1 KB QUADSPI

AHBS 0xA000 0000 - 0XA000 OFFF 4 KB FMC
0x5006 0800 - 0x5006 OBFF 1KB RNG
0x5004 0400 - 0x5006 07FF 129 KB  |Reserved
0x5004 0000 - 0x5004 03FF 1 KB ADC
0x5000 0000 - 0x5003 FFFF 16 KB OTG_FS
0x4800 2000 - Ox4FFF FFFF ~127 MB | Reserved
0x4800 1C00 - 0x4800 1FFF 1KB GPIOH

AHB2 0x4800 1800 - 0x4800 1BFF 1 KB GPIOG
0x4800 1400 - 0x4800 17FF 1 KB GPIOF
0x4800 1000 - 0x4800 13FF 1 KB GPIOE
0x4800 0C00 - 0x4800 OFFF 1 KB GPIOD
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0400 - 0x4800 O7FF 1KB GPIOB
0x4800 0000 - 0x4800 03FF 1KB 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 1KB 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 O7FF 1 KB DMA2
0x4002 0000 - 0x4002 O3FF 1KB DMA1

3
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STM32L476xx

Electrical characteristics

6.1.7 Current consumption measurement

Figure 14. Current consumption measurement scheme
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6.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 19: Voltage characteristics,
Table 20: Current characteristics and Table 21: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for

extended periods may affect device reliability.

Table 19. Voltage characteristics(!)

Symbol Ratings Min Max Unit
External main supply voltage (including
Vv -V -0.3 4.0 \Y
DDX™SS | Vpp, Vopas Vopioz: Voouse: Vico: Vear)
, min (Vpp. Vbpa. Vopjgz: Vbbuss:
Input voltage on FT_xxx pins Vgg-0.3
p g XX p ss Viog) + 4009
V|N(2) Input voltage on TT_xx pins Vgs-0.3 4.0 Vv
Input voltage on BOOTO pin Vss 9.0
Input voltage on any other pins Vgs-0.3 4.0
Variations between different Vppx power )
IAVop«l pins of the same domain 50 mV
Variations between all the different ground
VssxVssl | pins(®) 9 - 50 mV

1. All main power (Vpp, Vppa: Vbpio2: Vobuss: Vico: Vear) and ground (Vgg, Vssa) pins must always be connected to the
external power supply, in the permitted range.

S74
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Table 34. Current consumption in Stop 2 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 | 142 | 404 | 15 349 | 772 | 3.1 10 38 87 193
RTC clocked by LSI, |24V| 15 [422| 154 | 357 | 79.2 | 32 1 39 89 198
LCD disabled 3V | 164 | 437 | 158 | 367 | 81.4 3.4 11 40 92 204
36V| 179 | 465 | 166 | 384 | 854 | 36 12 42 96 214
18V | 153 [ 407 | 151 | 351 | 774 | 3.3 10 38 88 194
RTC clocked by LSI, |24V| 162 | 432 | 155 | 359 | 795 | 34 1 39 90 199
LCD enabled®® 3V | 169 | 443 | 1569 | 368 | 817 | 35 | 11 40 92 | 204
Supply currentin 36V | 1.86 | 465 | 167 | 385 | 855 | 3.7 12 42 96 | 214
Ipp(Stop 2 Stop 2 mode, pA
With RTC) | 016 enabled 18V | 15 | 413 | 162 | 363 | 776 | 32 | 10 38 88 | 194
RTC clocked by LSE 54V 163 | 433 | 156 | 36 | 796 | 3.4 11 39 90 199
bypassed at
39768Hz LCD disabled | 3V | 1.79 | 455 | 16.1 37 818 | 36 1 40 93 205
36V| 204 | 49 | 168 | 387 | 856 | 3.9 12 42 97 214
RTC clocked by LSE 18V | 143 [ 399 | 147 35 - 3.2 10 37 88 -
quartz® 24V ]| 154 | 4.11 15 35.8 - 3.3 10 38 90 -
in low drive mode, 3V | 1.67 | 429 | 155 | 36.7 - 3.4 0 39 92 -
LCD disabled 36V | 187 | 457 | 162 | 3823 ; 37 1 41 9% ;
Wakeup clock is
MSI = 48 MHz,
voltage Range 1. 3V 1.9 ) ) B )
See ®),
Supply current | Wakeup clock is
Ipp(wakeup | during wakeup | MSI =4 MHz, i i ) i i
from Stop2) | from Stop 2 voltage Range 2. 3V | 224 mA
mode See .
Wakeup clock is
HSI16 = 16 MHz,
voltage Range 1. 3v | 21 ) ) B )
See ®),

1.

Guaranteed by characterization results, unless otherwise specified.
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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
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Table 37. Current consumption in Standby 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 | 114 | 355 | 1540 | 4146 |10735| 176 | 888 | 3850 | 10365 | 26838
24V | 138 | 407 | 1795 | 4828 | 12451 | 223 | 1018 | 4488 | 12070 | 31128
Supply current | N0 independent watchdog | 3V | 150 | 486 | 2074 | 5589 | 14291 | 263 | 1215 | 5185 | 13973 | 35728
in Standby 17320
mode (backup 36V | 198 | 618 | 2608 | 6928 | 17499 | 383 | 1545 | 6520 | (3) | 43748
Ipp(Standby) . nA
registers
retained), 18V 317 B - B B B B - B B
RTC disabled Wlth independent 24 V 391 - - - - - - - - -
watchdog 3V | 438 - - - - - - - - -
36V | 566 - - - - - - - - -
1.8V | 377 | 621 | 1873 | 4564 | 11318 | 491 | 1207 | 4250 | 10867 | 27537
RTC clocked by LS, no 24V | 464 | 756 | 2210 | 5348 | 13166 | 614 | 1436 | 4986 | 12694 | 31986
independent watchdog 3V | 572 | 913 | 2599 | 6219 | 15197 | 770 | 1727 | 5815 | 14729 | 36815
36V | 722 | 1144 | 3253 | 7724 | 18696 | 1012 | 2176 | 7294 | 18275 | 45184 A
n
1.8V | 456 - - - - - - - - -
RTC clocked by LSI, with | 2.4V | 557 - - - - - - - - -
Supply current | jndependent watchdog 3V | 663 _ _ _ _ _ _ _ _ _
in Standby
Ipp(Standby | mode (backup 3.6V | 885 - - - - - - - - -
with RTC) | registers 18V | 289 | 527 | 1747 | 4402 | 11009 | - - - - -
retained),
RTC ena)bled RTC clocked by LSE 24V )| 396 | 671 | 2108 | 5202 | 12869 - - - - -
bypassed at 32768Hz 3V | 528 | 853 | 2531 | 6095 | 14915 | - - - - -
36V| 710 | 1111 | 3115 | 7470 | 18221 - - - - - A
n
1.8V | 416 | 640 | 1862 | 4479 | 11908 | - - - - -
RTC clocked by LSE 24V | 514 | 796 | 2193 | 5236 | 13689 - - - - -
quartz ®) in low drive mode [ 3V | 652 | 961 | 2589 | 6103 | 15598 | - - - - -
36V | 821 | 1226 | 3235 | 7551 | 17947 | - - - - -

soljsLIajorIRYI |BOLI}O3|T
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STM32L476xx Electrical characteristics
Table 41. Low-power mode wakeup timings(” (continued)
Symbol Parameter Conditions Typ | Max | Unit
Wakeup clock MSI = 48 MHz 6.2 | 10.2
Range 1
Wakeup clock HSI116 = 16 MHz | 6.3 | 8.99
Wake up time from Stop 1 Wakeup clock MSI =24 MHz | 6.3 | 10.46
mode to Run mode in Flash P : :
Range 2 Wakeup clock HSI16 = 16 MHz | 6.3 | 8.87
Wakeup clock MSI =4 MHz 8.0 {13.23
Wakeup clock MSI = 48 MHz 45 | 5.78
Range 1 Wak lock HSI1 16 MH 1
Wake up time from Stop 1 akeup clock HSI16 =16 MHz | 55 | 7.
twusTopt | Mode to Low-power run Wakeup clock MSI = 24 MHz 50| 6.5 Us
mode in SRAM1 Range 2 Wakeup clock HSI16 = 16 MHz | 5.5 | 7.1
Wakeup clock MSI =4 MHz 8.2 | 13.5
Wake up time from Stop 1
mode to Low-power run Reaul . 12.7| 20
mode in Flash | egulator in
OW-POWET ~ | \Wakeup clock MSI = 2 MHz
. mode (LPR=1in
Wake up time from Stop 1 PWR_CR1)
mode to Low-power run — 10.7| 21.5
mode in SRAM1
Wakeup clock MSI = 48 MHz 80| 94
Range 1
Wakeup clock HSI16 =16 MHz | 7.3 | 9.3
Wake up time from Stop 2 _
mode to Run mode in Flash Wakeup clock MSI = 24 MHz 82| 9.9
Range 2 Wakeup clock HSI16 =16 MHz | 7.3 | 9.3
Wakeup clock MSI =4 MHz 10.6| 15.8
It us
WUSTOP2 Wakeup clock MSI =48 MHz | 5.1 | 6.7
Range 1
Wake up time from Stop 2 Wakeup clock HSI16 = 16 MHz | 5.7 8
mode to Run mode in Wakeup clock MSI = 24 MHz 5.5 | 6.65
SRAMT Range 2 Wakeup clock HSI16 = 16 MHz | 5.7 | 7.53
Wakeup clock MSI = 4 MHz 8.2 | 16.6
Wakeup time from Standby Wakeup clock MSI = 8 MHz 14.3| 20.8
WUSTBY | mode to Run mode Range 1 HS
Wakeup clock MSI =4 MHz 20.1| 35.5
twusTey | Wakeup time from Standby Range 1 Wakeup clock MSI = 8 MHz 14.3| 24.3 s
srRamz | With SRAM2 to Run mode Wakeup clock MSI =4 MHz | 20.1| 38.5
Wakeup time from
twusHon | Shutdown mode to Run Range 1 Wakeup clock MSI = 4 MHz 256 |330.6| ps
mode
1. Guaranteed by characterization results.
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Table 48. MSI oscillator characteristics(!) (continued)
Symbol Parameter Conditions Min Typ Max | Unit
VDD=1 62V
to 3.6V 12 i
Range 0to 3 V22V 0.5
DD=4- N -
to 3.6V 0.5
MSI oscillator :/Dg?\./GZ Y 25 i
; o 3.
Avpp(MSH? | requency drift e ode [Range 4 to 7 0.7 | %
over Vpp Vpp=2.4V
(reference is 3 V) t0 3.6 V -0.8 }
VDD=1 62V 5 .
to 3.6V
Range 8 to 11 1
VDD=2'4 V 16 .
to3.6V :
AF Frequency Tp=-4010 85 °C - 1 2
NSIA'IV'%{%SG variation in MSI mode %
(MS1) sampling mode(®) Tpo=-40t0 125 °C - 2 4
for next ) ) ) 3458
P_USB Period jitter for | PLL mode | transition ' s
Jitter(MS1)®) | USB clock® Range 11 [for paired ] ] ] 5016
transition :
for next ) ) _ 5
MT_USB Medium term jitter | PLL mode | transition o
Jitter(MSI)®) | for USB clock®  |Range 11 [for paired ] ] ] 1
transition
CC jitter(MS1)(®) RMS cycle-to- PLL mode Range 11 - - 60 - ps
cycle jitter
P jitter(MSI1)®) | RMS Period jitter | PLL mode Range 11 - - 50 - ps
Range 0 - - 10 20
Range 1 - - 5 10
i Range 2 - - 4 8
tSU(MSI)(G) MSI oscnllator us
start-up time Range 3 _ _ 3 7
Range 4to7 - - 3 6
Range 8 to 11 - - 25 6
10 % of final ) ) 025 05
frequency ' '
) |MSI oscillator PLL mode |5 % of final ) )
tsTag(MSI) stabilization time |Range 11 | frequency 0.5 125 | ms
1 % of final ) ) ) 25
frequency '
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Electrical characteristics

6.3.20 Comparator characteristics
Table 72. COMP characteristics(?)
Symbol Parameter Conditions Min | Typ | Max | Unit
Vppa Analog supply voltage - 1.62 - 3.6
Comparator input voltage
Vin range - 0 - |Voba| V
Vgg® Scaler input voltage - VREFINT
Vsc Scaler offset voltage - - +5 10 mV
looa(SCALER) Scaler static consumption BRG_EN=0 (bridge disable) - 200 | 300 nA
DDA
from Vppa BRG_EN=1 (bridge enable) - 0.8 1 A
tsTaRT scaLER | Scaler startup time - - 100 | 200 ps
High-speed | VDDA Z22.7V - - 5
mode < - -
Comparator startup time to Vopa<27V !
tsTART reach propagation delay Vopaz 2.7V - - 15 VS
ificati Medium mode
specification Voon < 2.7V i i 25
Ultra-low-power mode - - 80
High-speed | VbDAZ2.7V - 55 | 80 s
mode < -
Propagation delay for Vopa <27V 65 100
tp®) 200 mV step Vod ) Vppa 2 2.7V - | 055 09
i i edium mode
with 100 mV overdrive Vooa < 2.7V _ 065 y us
Ultra-low-power mode - 5 12
Full common
Voffset Comparator offset error mode range - - 15 120 mV
No hysteresis - 0 -
Low hysteresis - 8 -
Vhys Comparator hysteresis mV
Medium hysteresis - 15 -
High hysteresis - 27 -
Static - 400 | 600
Ultra-low- With 50 kHz nA
power mode | 1100 mV overdrive - 1200 -
square signal
Static - 5 7
lopa(COMP) Compa]r(ator i:/onsumptlon Medium mode | With 50 kHz
rom Vppa +100 mV overdrive - 6 -
square signal
A
Static - 70 100
High-speed | with 50 kHz
mode +100 mV overdrive - 75 -
square signal
IS73 DoclD025976 Rev 4 169/232




Electrical characteristics

STM32L476xx

Figure 29. SPI timing diagram - slave mode and CPHA =1

SCK input

NSS input \ /.

tsu(NSS)—:<—>: re——— tc(SCK) —»: th(NSS) T&——;
1 1 .

_ : 1 ! : 1 :

CPHA=1 ) !

CPOL=0 ! ! . -- |

CPHA=T  fyscky'! '+ o) \ I "
\

1
h tvso) Sr—le th(s0) et 5K o,
[N}

P+ tdis(SO) ¢—»
X : tf(SCK) :

MISO m - '
oUTRSO 4CX MSB'ouT X BIT6 OUT X LSB OUT ).'

tsu(sl) —+4——— le— th(sl) —
! |

MOSI =
INPUT X MSB IN X BIT 1IN X LSBIN X
ai14135b
1. Measurement points are done at CMOS levels: 0.3 Vpp and 0.7 Vpp.
Figure 30. SPI timing diagram - master mode
High
NSS input
~ :<— te(scky——>
2| cPHA=0 | . / ! \
5| CPOL=0 [ | i - "
S | | ' ' |
x | CPHA=0 N | [
3| cPoL=1 w - —\t_/i
_ 1
(]
: | ! : : u
1 ! 1 1 ]
— - 1 1 ) 1
A= A ' t
S| CPOL=0 X - ! :
© '\ . ! : h
x | CPHA=1 ! | [
O _ 1 1 [N}
(D S S e S
1 1
ot | 1
. b tW(SCKH) 1 B 1 trsck)
o fsu(MI){*—>| ty(SCKL) > o P t(SCK)
INPUT X ' wmssni X BIT6 IN ! X tsein X
| T i = 0
r— th(M')_N :
MOSI - = ]
OUTPUT X MSB OUT ! X BIT1OUT . X LSB OUT X
1 1 1
ty(MO) +e— th(MO) e

ai14136¢

1.
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Figure 34. SAl slave timing waveforms

1/fscK .

SAI_SCK X , \ : ! : ! !
tW(CKH_X) 4——>i—— tw(CKL_X) E 5 - »ih(Fs)
SAI_FS_X . : : /
(input) tsu(FS) —» ty(SD_ST) ¢——» > th(sD_sT)
SAI_SD_X : : :
== Slot n Slot n+2 x
(transmit) X X : X X * A

tsu(SD_SR) —pe—>; th(SD_SR)

SAI_SD_X X X X Sé"t n X X X:

(receive)

MS32772V1

SDMMC characteristics

Unless otherwise specified, the parameters given in Table 87 for SDIO are derived from
tests performed under the ambient temperature, fpc| kx frequency 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  Capacitive load C = 30 pF

¢  Measurement points are done at CMOS levels: 0.5 x Vpp

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

Table 87. SD / MMC dynamic characteristics, Vpp=2.7 V to 3.6 V(1)

Symbol Parameter Conditions | Min | Typ | Max | Unit
fop Clock frequency in data transfer mode - 0 - 50 | MHz
- SDIO_CK/fPCLK2 frequency ratio - - - 4/3 -
tw(ckL) Clock low time fop=50MHz | 8 10 - ns
tyw(ckH) Clock high time fop=50MHz | 8 10 - ns
CMD, D inputs (referenced to CK) in MMC and SD HS mode
tisu Input setup time HS fop=50MHz | 2 - - ns
tiH Input hold time HS fop =50 MHz | 4.5 - - ns
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time HS fpp = 50 MHz - 12 14 ns
ton Output hold time HS fop=50MHz | 9 - - ns
CMD, D inputs (referenced to CK) in SD default mode
tisup Input setup time SD fpp = 50 MHz 2 - - ns
tiHD Input hold time SD fop =50 MHz | 4.5 - - ns
"_l DocID025976 Rev 4 187/232
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Table 94. Asynchronous multiplexed PSRAM/NOR read timings(1)(2)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 3TheLk-0.5 3Thekt2
tynoe_NE) | FMC_NEX low to FMC_NOE low 2Thek0.5 | 2Ty k+0.5
twnoe)y | FMC_NOE low time ThoLkt0.5 Thokt1
thve_NoE) | FMC_NOE high to FMC_NE high hold time 0 -
tya Ney |FMC_NExlow to FMC_A valid - 3
tynabv Ne) | FMC_NEx low to FMC_NADV low 0 1
tynaby) | FMC_NADV low time THeLk-0.5 TheolkH1
th(AD_NADY) Emg_ﬁi(t)a\(;dhrieis) valid hold time after 0 ) ns
_ g
thia_NoE) | Address hold time after FMC_NOE high Thelk-0.5 -
theL_NoE) |FMC_BL time after FMC_NOE high 0 -
tyeL_ne)y | FMC_NEx low to FMC_BL valid - 2
tsupata NE) | Data to FMC_NEX high setup time TheLk-2 -
tsuData_NOE) | Data to FMC_NOE high setup time Thelk-1 -
th(Data_NE) | Data hold time after FMC_NEXx high 0 -
th(Data_NoE) | Data hold time after FMC_NOE high 0 -

1. CL=30 pF.

2. Guaranteed by characterization results.

Table 95. Asynchronous multiplexed PSRAM/NOR read-NWAIT timings("(2)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 8Thoik*2 | 8THckt4
tw(NOE) FMC_NWE low time 5Thek-1 | 5Thekt1-5
tsunwaiT Ny | FMC_NWAIT valid before FMC_NEXx high 5Thoikt1.5 - "
thne_nwam) | FMC_NEx hold time after FMC_NWAIT invalid | 4Ty k*1 -

1. CL=30 pF.
2. Guaranteed by characterization results.
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Figure 45. NAND controller waveforms for read access
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Figure 46. NAND controller waveforms for write access
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Figure 47. NAND controller waveforms for common memory read access
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Package information STM32L476xx

Table 111. WLCSP72 recommended PCB design rules (0.4 mm pitch BGA)

Dimension Recommended values

Pitch 0.4 mm

Dpad 0.225 mm

D 0.290 mm typ. (depends on the solder mask

sm ) .
registration tolerance)
Stencil opening 0.250 mm
Stencil thickness 0.100 mm

Device marking

The following figure gives an example of topside marking orientation versus ball A1 identifier
location.

Figure 63. WLCSP72 marking (package top view)

Ball A1 identifier

~@

| LY 7?BJGYE

Product identification® — |

| - Revision code

Date code

Eimie

MSv36870V3

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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Table 112. 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

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

Figure 65. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package
recommended footprint

— oooooooooopood
,, I} i

——————7.8 —>

12.7

v

ai14909¢c

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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