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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.
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STM32L476xx Functional overview

3.9.3

3.94

3

Voltage regulator

Two embedded linear voltage regulators supply most of the digital circuitries: the main
regulator (MR) and the low-power regulator (LPR).

e The MR is used in the Run and Sleep modes and in the Stop 0 mode.

e The LPRis used in Low-Power Run, Low-Power Sleep, Stop 1 and Stop 2 modes. It is
also used to supply the 32 Kbyte SRAM2 in Standby with RAM2 retention.

e Both regulators are in power-down in Standby and Shutdown modes: the regulator
output is in high impedance, and the kernel circuitry is powered down thus inducing
zero consumption.

The ultralow-power STM32L476xx supports dynamic voltage scaling to optimize its power

consumption in run mode. The voltage from the Main Regulator that supplies the logic

(VCORE) can be adjusted according to the system’s maximum operating frequency.

There are two power consumption ranges:

e Range 1 with the CPU running at up to 80 MHz.

¢ Range 2 with a maximum CPU frequency of 26 MHz. All peripheral clocks are also
limited to 26 MHz.

The VCORE can be supplied by the low-power regulator, the main regulator being switched

off. The system is then in Low-power run mode.

e  Low-power run mode with the CPU running at up to 2 MHz. Peripherals with

independent clock can be clocked by HSI16.
Low-power modes

The ultra-low-power STM32L476xx supports seven low-power modes to achieve the best
compromise between low-power consumption, short startup time, available peripherals and
available wakeup sources:

DocID025976 Rev 4 21/232
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Table 4. STM32L476 modes overview (continued)

Mode Reg(t:l)ator CPU |[Flash| SRAM |Clocks DMA & Peripherals("’) Wakeup source Consumption(3) Wakeup time
BOR, PVD, PVYM
RTC, LCD,IWDG Reset pin, all I/Os
COMPx (x=1,2) BOR, PVD, PVM
DACx (x=1,2) RTC, LCD,IWDG
OPAMPXx (x=1,2) COMPx (x=1..2)
Stop 1 LPR No | of | on | LSE USARTx (x=1...5)®) USARTx (x=1..5)®) | 6.6 JAWORTC | 4ps in SRAM
LSl LPUART1®) LPUART1®) 6.9 UAw RTC 6 us in Flash
12Cx (x=1...3)7) 12Cx (x=1...3)7)
LPTIMx (x=1,2) LPTIMx (x=1,2)
OTG_FS®
Al other peripherals are SWPMI1(®)
frozen.
BOR, PVD, PVM
RTC, LCD,IWDG Reset pin, all I/Os
COMPX (x=1..2) BOR, PVD, PVM
12c3(™ RTC, LCD,IWDG 5 s in SRAM
Stop 2 LPR No | Off | ON LLSST LPUART1(®) COMPx (x=1..2) 134”&“’\:/ (/)Rl?rTcC
LPTIM1 12¢3(7) ‘ 7 us in Flash
LPUART1®)
All other peripherals are LPTIM1
frozen.

XX9.y1ZENLS
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STM32L476xx Functional overview

Table 6. STM32L476xx 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 ooz
0 | a (/2]
2l 3| 8
S| 3| &
aull B
TIMx External trigger Y|IY|[Y|Y]|-]|-
LPTIMERX External trigger Y|Y|Y|Y|Y (\1()
GPIO
ADCx
DACx Conversion external trigger Y|Y|Y|Y]|-]|-
DFSDM
1. LPTIM1 only.
IS73 DoclD025976 Rev 4 31/232




STM32L476xx Functional overview

3.26 Inter-integrated circuit interface (12C)

The device embeds 3 12C. Refer to Table 11: 12C implementation for the features
implementation.

The 12C bus interface handles communications between the microcontroller and the serial
I2C bus. It controls all 12C bus-specific sequencing, protocol, arbitration and timing.
The 12C peripheral supports:
e  [2C-bus specification and user manual rev. 5 compatibility:
—  Slave and master modes, multimaster capability
—  Standard-mode (Sm), with a bitrate up to 100 kbit/s
—  Fast-mode (Fm), with a bitrate up to 400 kbit/s
— Fast-mode Plus (Fm+), with a bitrate up to 1 Mbit/s and 20 mA output drive 1/Os
—  7-bit and 10-bit addressing mode, multiple 7-bit slave addresses
—  Programmable setup and hold times
—  Optional clock stretching
e System Management Bus (SMBus) specification rev 2.0 compatibility:

—  Hardware PEC (Packet Error Checking) generation and verification with ACK
control

— Address resolution protocol (ARP) support
— SMBus alert
e Power System Management Protocol (PMBus'™) specification rev 1.1 compatibility

e Independent clock: a choice of independent clock sources allowing the 12C
communication speed to be independent from the PCLK reprogramming. Refer to
Figure 3: Clock tree.

e  Wakeup from Stop mode on address match
e  Programmable analog and digital noise filters
e 1-byte buffer with DMA capability

Table 11. 12C implementation

12C features(!) 12C1 12C2 12C3
Standard-mode (up to 100 kbit/s) X X X
Fast-mode (up to 400 kbit/s) X X X
Fast-mode Plus with 20mA output drive I/Os (up to 1 Mbit/s) X X X
Programmable analog and digital noise filters X X X
SMBus/PMBus hardware support X X X
Independent clock X X X
Wakeup from Stop 0/ Stop 1 mode on address match X X X
Wakeup from Stop 2 mode on address match - - X
1. X: supported
"_l DoclD025976 Rev 4 47/232




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
62/232 DoclD025976 Rev 4 Kyy




Electrical characteristics STM32L476xx

Table 22. General operating conditions (continued)

Symbol Parameter Conditions Min Max Unit

Ambient temperature for the Maximum power dissipation —40 85
suffix 6 version Low-power dissipation(®) -40 105

- Ambient temperature for the Maximum power dissipation —40 105 oc
suffix 7 version Low-power dissipation(®) —-40 125
Ambient temperature for the Maximum power dissipation —40 125
suffix 3 version Low-power dissipation(®) —40 130
Suffix 6 version —40 105

TJ Junction temperature range | Suffix 7 version —40 125 °C
Suffix 3 version —40 130

1. When RESET is released functionality is guaranteed down to Vgorg 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, Vopioz2: Voouse: Vicp)+3.6 V and 5.5V.

3. For operation with voltage higher than Min (Vpp, Vppa, Vopio2: Vopuse: Vicp) +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 o4 (S€€ Section 7.7: Thermal characteristics).

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

6.3.2 Operating conditions at power-up / power-down

The parameters given in Table 23 are derived from tests performed under the ambient
temperature condition summarized in Table 22.

Table 23. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 °°
tvbp , -
Vpp fall time rate 10 o0
. Vppa rise time rate 0 e
VDDA -
Vppa fall time rate 10 o0
us/V
VDDUSB rise time rate 0 i
tvppuss -
Vppusg fall time rate 10 o0
Vppio2 rise time rate 0 °°
tvbpio2 -
Vppio2 fall time rate 10 o0
6.3.3 Embedded reset and power control block characteristics

The parameters given in Table 24 are derived from tests performed under the ambient
temperature conditions summarized in Table 22: General operating conditions.

3
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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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STM32L476xx

Electrical characteristics

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 18. Typical application with an 8 MHz crystal
Resonator with integrated
capacitors
. Cu
P 0SC_IN o
I I I: Bias |>
: * 8MHz controlled
_,_'-_.." = : resonator Re gain
g ‘ II i .
e AR Rex (D LrIOSC_OUT
CLZ
MS19876V1
1. Rgxt value depends on the crystal characteristics.
Low-speed external clock generated from a crystal resonator
The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal resonator
oscillator. All the information given in this paragraph are based on design simulation results
obtained with typical external components specified in Table 46. 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 46. LSE oscillator characteristics (f_sg = 32.768 kHz)(")
Symbol Parameter Conditions®? Min | Typ | Max | Unit
LSEDRV[1:0] = 00 s |
Low drive capability
LSEDRV[1:0] = 01 C a5 |
Medium low drive capability
lppsg) | LSE current consumption nA
LSEDRV[1:0] = 10 ) 500 )
Medium high drive capability
LSEDRV[1:0] = 11 ~leso | -
High drive capability
LSEDRV[1:0] = 00 ) _ | os
Low drive capability ’
LSEDRV[1:0] = 01
. . o - - 0.75
Maximum critical crystal | Medium low drive capability
GMeritmax MAV
gm LSEDRV[1:0] = 10 ) ) 17
Medium high drive capability ’
LSEDRV[1:0] = 11 ) R P
High drive capability ’
tSU(LSE)(3) Startup time Vpp is stabilized - 2 - s
1S7 DoclD025976 Rev 4 129/232
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Electrical characteristics

Table 50. PLL, PLLSAI1, PLLSAI2 characteristics(!

Symbol Parameter Conditions Min | Typ | Max | Unit
. PLL input clock® - 4 - 16 | MHz
PLL_IN
- PLL input clock duty cycle - 45 - 55 %
Voltage scaling Range 1 2.0645| - 80
feLL p ouT | PLL multiplier output clock P MHz
- Voltage scaling Range 2 2.0645| - 26
Voltage scaling Range 1 8 - 80
fpLL @ out | PLL multiplier output clock Q MHz
- Voltage scaling Range 2 8 - 26
Voltage scaling Range 1 8 - 80
foLL R out | PLL multiplier output clock R MHz
- Voltage scaling Range 2 8 - 26
Voltage scaling Range 1 64 - 344
fVCO ouT PLL VCO output MHz
- Voltage scaling Range 2 64 - 128
tLock PLL lock time - - 15 40 ps
RMS cycle-to-cycle jitter - 40 -
Jitter System clock 80 MHz 1ps
RMS period jitter - 30 -
VCO freq = 64 MHz - 150 | 200
oo (PLL) PLL power consumption on VCO freq = 96 MHz - 200 | 260 uA
1
bb Vppt! VCO freq = 192 MHz - | 300 | 380
VCO freq = 344 MHz - 520 | 650

1. Guaranteed by design.

2. Take care of using the appropriate division factor M to obtain the specified PLL input clock values. The M factor is shared
between the 3 PLLs.

3
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Electrical characteristics

Table 60. I/O AC characteristics()(2) (continued)

Speed | Symbol Parameter Conditions Min Max Unit
C=50 pF, 2.7 V<Vpp0x<3.6 V - 50
C=50 pF, 1.62 V<Vpp0x<2.7 V - 25
C=50 pF, 1.08 V<Vppox=1.62 V - 5
Fmax | Maximum frequency MHz
C=10 pF, 2.7 V<Vpp0x<3.6 V - 10003
C=10 pF, 1.62 V<Vpppx=2.7 V - 375
10 C=10 pF, 1.08 VSVDD|OXS162 V - 5
C=50 pF, 2.7 V<Vpp0x<3.6 V - 5.8
C=50 pF, 1.62 V<Vpp0x=2.7 V - 11
C=50 pF, 1.08 V=V <1.62V - 28
Tr/Tf | Output rise and fall time DDIOx ns
C=10 pF, 1.08 VSVDD|OXS162 V - 12
C=30 pF, 2.7 V<Vppox<3.6 V - 1200
C=30 pF, 1.62 V<Vppox=2.7 V - 50
C=30 pF, 1.08 V<Vppox=1.62 V - 10
Fmax | Maximum frequency 3 MHz
C=10 pF, 2.7 VEVpp0x<3.6 V - 1801
11 C=10 pF, 1.62 V=Vpppx=2.7 V - 75
C=10 pF, 1.08 VSVDD|OXS162 V - 10
C=30 pF, 2.7 V=Vpppx<3.6 V - 3.3
Tr/Tf | Output rise and fall time C=30 pF, 1.62 V=Vpp0x£2.7 V - 6 ns
C=30 pF, 1.08 V<Vppox=1.62 V - 16
Fmax | Maximum frequency - 1 MHz
Tf Output fall time(4) - 5 ns

1. The I/O speed is configured using the OSPEEDRY][1:0] bits. The Fm+ mode is configured in the SYSCFG_CFGR1 register.

Refer to the RM0351 reference manual for a description of GPIO Port configuration register.

2. Guaranteed by design.

This value represents the I/O capability but the maximum system frequency is limited to 80 MHz.

4. The fall time is defined between 70% and 30% of the output waveform accordingly to I2C specification.

3
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STM32L476xx Electrical characteristics

Figure 24. Recommended NRST pin protection

External
reset circuit(1)

Vob
- . Rpy
e NRST® Internal reset
/! [ Fiter ———
S
-

L

MS19878V2

The reset network protects the device against parasitic resets.

2. The user must ensure that the level on the NRST pin can go below the V) (yrsT) max level specified in
Table 61: NRST pin characteristics. Otherwise the reset will not be taken into account by the device.

6.3.16 Analog switches booster

Table 62. Analog switches booster characteristics(!

Symbol Parameter Min Typ Max Unit
Vpp Supply voltage 1.62 - 3.6 v
VBoosT Boost supply 27 - 4
tsusoosT) | Booster startup time - - 240 us
Booster consumption for 250
1.62V<Vpp<20V
Booster consumption for
lbo@o0ST) |50y < Vpp S 2.7V - - 500 pA
Boost tion fi
ooster consumption for i i 900

27V<Vpp<36V

1. Guaranteed by design.

3
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Electrical characteristics

6.3.18 Digital-to-Analog converter characteristics
Table 69. DAC characteristics(!)
Symbol Parameter Conditions Min Typ Max Unit
Analog supply voltage for ) )
Vooa | pac ON 18 3.6
VREF+ Positive reference voltage - 1.8 - Vbpa \
Vv Negative reference ) i
REF- voltage SSA
connected to Vggpa 5 - -
RL Resistive load DAffC OUtSUt $s kQ
buffer O connected to Vppa | 25 - -
Ro Output Impedance DAC output buffer OFF 9.6 11.7 13.8 kQ
Output impedance sample Vpp=2.7V - - 2
Rgon and hold mode, output E&i:’gﬁm kQ
buffer ON Vop=2.0V - - 3.5
Output impedance sample Vpp =27V - - 16.5
ReoFF and hold mode, output Elﬁ'-firo(gf#t kQ
buffer OFF Vpp =20V - - 18.0
C_ DAC output buffer ON - - 50 pF
Capacitive load
CsH Sample and hold mode - 0.1 1 uF
v Voltage on DAC_OUT DAC output buffer ON 0.2 - \iRg_F{ v
DAC_OUT | oytput
DAC output buffer OFF 0 - VREF+
+0.5LSB - 1.7 3
Settling time (full scale: for | Normal mode
a 12-bit code transition DAC output $1LSB ) 1.6 2.9
between the lowestand | pyffer ON +2 LSB - 1.55 2.85
the highest input codes CL < 50 pF,
ISETTLING | hen DAC_OUT reaches |RL » 5 kO +4 | SB - 1.48 2.8 Hs
final value +0.5LSB, +8 LSB _ 14 2.75
+1 LSB, +2 LSB, +4 LSB,
+8 LSB) Normal mode DAC output buffer ) 5 25
OFF, +1LSB, CL = 10 pF '
Wakeup time from off state | Normal mode DAC output buffer ON| 42 75
¢ 2) | (setting the ENx bit in the CL =50 pF, RL 25 kQ s
WAKEUP DAC Control register) until | Normal mode DAC output buffer g
final value =1 LSB OFF, CL <10 pF - 2 5
PSRR Vppa supply rejection ratio gErngrggdgl_D ':‘g E;J)tp;tcbuffer ON - -80 -28 dB
IS73 DoclD025976 Rev 4 163/232




STM32L476xx Electrical characteristics

1. Guaranteed by design.

2. LCD enabled with 3 V internal step-up active, 1/8 duty, 1/4 bias, division ratio= 64, all pixels active, no LCD connected.
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Electrical characteristics STM32L476xx

Figure 38. Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms

tw(NE) >
FMC_NEx :\ /_
FMC_NOE _/
e— ty(NWE_NE tw(NWE)—>te »Lth(NE_NWE)
FMC_NWE 1 /_
> ty(A_NE) th(A_NWE)T+ >
FMC_A[25:0] Y Address ) §
> ty(BL_NE) th(BL_NWE)T< >
FMC_NBL[1:0] T NBL X
e«——ty(Data_NE}—{ th(Data_NWE)
FMC_D[15:0] Data
ty(NADV_NE)
tw(NADV)
FMC_NADV (1)
FMC_NWAIT
th(NE_NWAIT) —p
tsu(NWAIT_NE) — |
MS32754V1

Table 92. Asynchronous non-multiplexed SRAM/PSRAM/NOR write timings(1)(2)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 3Thek-1 3Thekt2
tynwe_Ng) | FMC_NEXx low to FMC_NWE low THeLk-0.5 THewk*1.5
twnwey | FMC_NWE low time Thek-1 Tholkt1
thve_Nwe) | FMC_NWE high to FMC_NE high hold time Thelk-0.5 -
tya Ny |FMC_NEX low to FMC_A valid - 0
th(a NwE) | Address hold time after FMC_NWE high Thek-1 - .
tyeL Ney | FMC_NEXx low to FMC_BL valid - 1.5
theL_nwe) | FMC_BL hold time after FMC_NWE high THeLk-0.5 -
typata_NE) | Data to FMC_NEx low to Data valid - Thelkt4
th(pata_Nwe) | Data hold time after FMC_NWE high Theolkt1 -
tynabv_NE) | FMC_NEx low to FMC_NADV low - 1
twnaDy) | FMC_NADV low time - TheoLkt0.5
1. CL =30 pF.

2. Guaranteed by characterization results.
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STM32L476xx Electrical characteristics

Figure 42. Synchronous multiplexed PSRAM write timings

tw(CLK)§<—>§<—> twcL) . . IBUSTU RN .= 0
FMC_CLK ._/_\_/‘/_\_/_\ : :
~ D latency £ 0 > !
td(CLKLINExL) ta(ELKH-NEXH) P
FMC_NEx
tacLrL-NADVL) > ta(oLKdlNADVH) | P !
FMC_NADV : , \_
; td(CLKLELAV) E E tqi(CLKH-AIV) ;
FMC_A[25:16] T i :
| tacLiwinwer) E td((%LKH-NWEH)—D
FMC_NWE ];
E td((i}LKL-ADIV, »-le i ta(cLKL-Data) E i
tacLL-ADY) > I ta(dLKL-Data) < E

FMC_AD[15:0] —-—(

AD[150] | [ D1 Y D2 X

FMC_NWAIT
(WAITCFG = 0b,
WAITPOL + 0b) tsu(NWAITV-CLKH) T th(cLkH-NW]

IAITV)

o

td((‘}LKH-NBLH)

FMC_NBL

! : : : MSv38001V1
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STM32L476xx Electrical characteristics

Figure 48. NAND controller waveforms for common memory write access

FMC_NCEx /

ALE (FMC_A17)
CLE (FMC_A16) X ﬁ
t4(NCE-NWE) < twnwgy ———» th(NOE-ALE)

FMC_NWE / \ /

FMC_NOE _/
— tyo.nwE) — P

< »— tyNWE-D) —— thwE-D)
FMC_D[15:0]

Table 102. Switching characteristics for NAND Flash read cycles“)(z)

h 4

MSv38006V1

Symbol Parameter Min Max Unit
Tw(NOE) FMC_NOE low width 4Thok-1 | 4THokt!

Tsu-NoE) | FMC_D[15-0] valid data before FMC_NOE high 16 -

ThNnoe-p) | FMC_D[15-0] valid data after FMC_NOE high 6 - ns
Tance-Nog) | FMC_NCE valid before FMC_NOE low - 3THeokt1
ThNoe-ALE) | FMC_NOE high to FMC_ALE invalid 2TheLk-2 -

1. CL=30 pF.

2. Guaranteed by characterization results.

Table 103. Switching characteristics for NAND Flash write cycles(!)(?

Symbol Parameter Min Max Unit
Tw(NWE) FMC_NWE low width 4Thek-1 4ThoLkt1
Ty(NWE-D) FMC_NWE low to FMC_D[15-0] valid - 25
Th(NWE-D) FMC_NWE high to FMC_D[15-0] invalid 3ThoLk-4 - .
Td(D-NWE) FMC_DI[15-0] valid before FMC_NWE high 5Thelk-3 -
Tance_nwe) | FMC_NCE valid before FMC_NWE low - 3ThHekt1
Thnwe-aLe) | FMC_NWE high to FMC_ALE invalid 2Theok2 -
1. CL =30 pF.

2. Guaranteed by characterization results.
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Package information

STM32L476xx
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Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.

ECOPACK® is an ST trademark.

LQFP144 package information

Figure 49. LQFP144 - 144-pin, 20 x 20 mm low-profile quad flat package outline

SEATING
PLANE

A2
Al

(D]ece] C]

0.25 mm

GAUGE PLANE

) '
P =
) ° > +—> j
[ D; > « L1
« D > < g
108 ! 73
LA 1
109 i - r
.o -
| 2 |
A é; |
»-—-—-— e ——- -— o o w
|
|
| .

IDENTIFICATION

1A_ME_V4

1. Drawing is not to scale.
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Using the values obtained in Table 113 T j,,.« is calculated as follows:

— For LQFP64, 45 °C/W

Tjmax = 100 °C + (45 °C/W x 134 mW) =100 °C + 6.03 °C = 106.03 °C
This is above the range of the suffix 6 version parts (—40 < T; < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see
Section 8: Part numbering) unless we reduce the power dissipation in order to be able to
use suffix 6 parts.

Refer to Figure 67 to select the required temperature range (suffix 6 or 7) according to your
ambient temperature or power requirements.

Figure 67. LQFP64 Pp max vs. Tp
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