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Functional overview STM32L4A6xG

3.10.3 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 64 Kbyte SRAM2 in Standby with SRAM2 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 STM32L4A6xG 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.

When the MR is in use, the STM32L4A6xG with the external SMPS option allows to force an
external Vcore supply on the VDD12 supply pins.

When Vpp42 is forced by an external source and is higher than the output of the internal
LDO, the current is taken from this external supply and the overall power efficiency is
significantly improved if using an external step down DC/DC converter.

3.10.4 Low-power modes

The ultra-low-power STM32L4A6xG supports seven low-power modes to achieve the best
compromise between low-power consumption, short startup time, available peripherals and
available wakeup sources.

3
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Pinouts and pin description

STM32L4A6xG

Figure 9. STM32L4A6Zx LQFP144 pinout(!
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The above figure shows the package top view.
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Table 15. STM32L4A6xG pin definitions (continued)

Pin Number

LQFP64

WLCSP100

WLCSP100_SMPS

LQFP100

UFBGA132
UFBGA132_SMPS

LQFP144

LQFP144_SMPS

UFBGA169

UFBGA169_SMPS

Pin name

(function after
reset)

Pin type

1/0 structure

Notes

Pin functions

Alternate functions Additional functions

50

A2

77

A9 | A9

110

A9

PA15 (JTDI)

/10

FT_I

JTDI, TIM2_CH1, TIM2_ETR,
USART2_RX, SPI1_NSS,
SPI3_NSS, USART3_RTS_DE,
UART4_RTS_DE, TSC_G3_|Of,
LCD_SEG17,
SWPMI1_SUSPEND, SAI2_FS_B,
EVENTOUT

51

D4

C3

78

B11 | B11

11

M

D9

D9

PC10

110

FT_I

TRACED1, SPI3_SCK,
USART3_TX, UART4_TX,
TSC_G3_I02, DCMI_DS,
LCD_COM4/LCD_SEG28/LCD_SE
G40, SDMMC1_D2, SAI2_SCK_B,
EVENTOUT

52

C3

D4

79

c10 | C10

112

112

E9

E9

PC11

1/0

FT I

QUADSPI_BK2_NCS, SPI3_MISO,
USART3_RX, UART4_RX,
TSC_G3_|03, DCMI_D4,
LCD_COM5/LCD_SEG29/L.CD_SE
G41, SDMMC1_D3,
SAI2_MCLK_B, EVENTOUT

53

C4

C4

80

B10 | B10

113

113

F8

F8

PC12

/10

FT_I

TRACED3, SPI3_MOSI,
USART3_CK, UART5_TX,
TSC_G3_|04, DCMI_D9,
LCD_COM6/LCD_SEG30/LCD_SE
G42, SDMMC1_CK, SAI2_SD_B,
EVENTOUT

B3

B3

81

c9 | C9

114

114

B8

B8

PDO

1/10

FT

SPI2_NSS, DFSDM1_DATIN?,
CAN1_RX, FMC_D2, EVENTOUT

A3

A3

82

B9 B9

115

115

C8

C8

PD1

/10

FT

SPI12_SCK, DFSDM1_CKIN7,
CAN1_TX, FMC_D3, EVENTOUT
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Table 17. Alternate function AF8 to AF15(1) (continued)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port UART4/5/ CAN2/ SDMMC/ IM2A1516/171
LPUART1/ | CAN1/TSC | OTG_FS/DCMV/ LCD COMP1/2/IFM |  SAN/2 2none EVENOUT
CAN2 QUADSPI CISWPMI1
PCO | LPUART1_RX i i LCD_SEG18 i i LPTIM2_IN1 | EVENTOUT
PC1 | LPUART1_TX - QUADSPI_BK2_ 100 | LCD_SEG19 - SAI1_SD_A - EVENTOUT
PC2 - - QUADSPI_BK2_ 101 | LCD_SEG20 - . - EVENTOUT
PC3 - - QUADSPI_BK2_ 102 | LCD_VLCD i SAI1_SD A | LPTIM2_ETR | EVENTOUT
PC4 - - QUADSPI_BK2 103 | LCD_SEG22 - . - EVENTOUT
PC5 - - - LCD_SEG23 - - . EVENTOUT
PC6 i TSC_G4_IOf DCMI_DO LCD_SEG24 | SDMMC1_D6 | SAI2_MCLK_A - EVENTOUT
PC7 i TSC_G4_I02 DCMI_D1 LCD_SEG25 | SDMMC1_D7 | SAI2_MCLK_B - EVENTOUT
PC8 i TSC_G4_I03 DCMI_D2 LCD_SEG26 | SDMMC1_DO - . EVENTOUT
PCY ; TSC G4 104| OTG_FS_NOE | LCD_SEG27 | SDMMC1_D1 | SAI2_EXTCLK | 'M8_BKIN2_C |y enrouT
Port C OMP1
LCD_COM4/L
PC10 | UART4_TX |TSC_G3_I02 DCMI_DS8 CD_SEG28/L | SDMMC1_D2 | SAI2_SCK_B ; EVENTOUT
CD_SEG40
LCD_COMS/L
PC11 | UART4 RX |TSC_G3_103 DCMI_D4 CD_SEG29/L | SDMMC1_D3 | SAI2_MCLK_B ; EVENTOUT
CD_SEG41
LCD_COM6IL
PC12 | UART5_TX |TSC_G3_I04 DCMI_D9 CD_SEG30/L | SDMMC1_CK | SAI2_SD_B ] EVENTOUT
CD._SEG42
PC13 ] - . - ] - ] EVENTOUT
PC14 ] - . - ] - ] EVENTOUT
PC15 ] - . - ] - ] EVENTOUT

uonduosap uid pue sjnouid

OX9VVIZENLS



L A9Y ¥86LLSA

€/¢/10L

Table 17. Alternate function AF8 to AF15(1) (continued)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port UART4/5/ CAN2/ SDMMC/ TIM2/15/116/17/
LPUART1/ CAN1/TSC OTG_FS/DCMI/ LCD COMP1/2/FM SAI1/2 LPTIM2 EVENOUT
CAN2 QUADSPI C/SWPMI1
PHO - - - - - - - EVENTOUT
PH1 - - - - - - - EVENTOUT
PH2 - - - - - - - EVENTOUT
PH3 - - - - - - - EVENTOUT
PH4 - - - - - - - EVENTOUT
PH5 - - DCMI_PIXCLK - - - - EVENTOUT
PH6 - - DCMI_D8 - - - - EVENTOUT
PH7 - - DCMI_D9 - - - - EVENTOUT
Port H

PH8 - - DCMI_HSYNC - - - - EVENTOUT
PH9 - - DCMI_DO - - - - EVENTOUT
PH10 - - DCMI_D1 - - - - EVENTOUT
PH11 - - DCMI_D2 - - - - EVENTOUT
PH12 - - DCMI_D3 - - - - EVENTOUT
PH13 - CAN1_TX - - - - - EVENTOUT
PH14 - - DCMI_D4 - - - - EVENTOUT
PH15 - - DCMI_D11 - - - - EVENTOUT

OX9VVIZENLS
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Table 30. Current consumption in Run and Low-power run modes, code with data processing
running from SRAM1

Conditions TYP MAX(1)

Symbol Parameter Unit

Voltage o o ° 105 125 o o o 105 125

scaling fucik | 25°C | 55°C | 85°C | ¢ o |25°C|55°C |85°C| ¢ oo

26MHz | 272 | 276 | 289 | 312 | 358 | 30 | 31 | 34 | 38 | 48

16MHz | 1.73 | 176 | 1.89 | 212 | 258 | 19 | 20 | 23 | 27 | 37

8MHz | 093 | 096 | 1.09 | 131 | 1.77 | 1.0 | 11 | 142 | 18 | 2.8

Range2| 4MHz | 053 | 057 | 0.69 | 0.91 | 1.36 | 06 0.7 0.9 1.4 2.4

IgaLgJJQSE up 2MHz | 033 | 036 | 049 | 0.71 | 116 | 04 | 05 | 07 | 12 | 22

Suggly | ncluded, bypass 1MHz | 023 | 026 | 039 | 061 | 106 | 02 | 04 | 06 | 1.1 | 21
| (Run) Currgstyin mode 100kHz | 0.14 | 047 | 0.3 | 052 | 0.97 | 02 | 03 | 05 | 1.0 | 20 |

PALL Run mode Zg%\/ﬁ“ al?ove 80MHz | 9.71 | 9.78 | 9.95 | 102 | 10.8 | 106 | 10.7 | 1.1 | 11.6 | 12.7

Z a

peripherals 72MHz | 877 | 884 | 9 | 927 | 98 | 96 | 97 | 100 | 106 | 11.7

disable 64MHz | 7.82 | 789 | 805 | 832 | 884 | 85 | 87 | 90 | 95 | 106

Range 1| 48MHz | 587 | 593 | 6.1 | 636 | 688 | 64 | 66 | 69 | 74 | 85

32MHz | 397 | 403 | 418 | 444 | 495 | 44 | 45 | 48 | 53 | 64

24MHz | 3.02 | 307 | 322 | 347 | 399 | 33 | 35 | 37 | 43 | 54

16MHz | 207 | 211 | 226 | 251 | 3.02 | 23 | 24 | 27 | 32 | 43

2MHz | 258 | 296 | 430 | 665 | 1140 | 295 | 402 | 634 | 1154 | 2180

Suppl

| Currgﬁtﬁn freLk = fusi 1MHz | 136 | 180 | 314 | 550 | 1020 | 170 | 283 | 530 | 1034 | 2065
DD_ALL all peripherals disable HA

(LPRun) 'OW-POVLGF FLASH in power-down 400kHz | 785 | 109 | 241 | 475 | 951 | 90 | 206 | 458 | 958 | 1991

run mode
100kHz | 37.4 | 781 | 208 | 440 | 918 | 53 | 171 | 429 | 925 | 1957

1.

Guaranteed by characterization results, unless otherwise specified.

OX9VVIZENLS
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STM32L4A6xG Electrical characteristics

Table 50. Peripheral current consumption

Peripheral Range 1 Range 2 Lo:v;zo:;/:;;un Unit
Bus Matrix(!) 4.44 3.75 4.00
ADC independent clock domain 0.40 0.08 0.30
ADC AHB clock domain 5.55 4.63 5.00
AES 1.70 1.50 1.60
CRC 0.48 0.42 0.50
DMA1 2.00 1.60 2.00
DMA2 1.76 1.50 1.50
DMA2D 24.33 20.21 24.50
FLASH 8.50 7.10 8.00
FMC 7.58 6.29 7.00
GPIOA® 1.59 1.25 1.50
AHB GPI0B® 1.56 1.25 1.50 AMHZ

GPIOC®?) 1.58 1.29 1.50
GPIOD®@) 1.40 1.17 1.40
GPIOE® 1.36 1.13 1.40
GPIOF®?) 1.70 1.40 1.50
GPIOG®) 1.80 1.50 1.80
GPIOH®?) 1.50 1.30 1.50
GPIOI@) 1.18 0.96 1.00
HASH 2.18 1.79 2.00
DCMI 1.6 1.3 1.2

OTG_FS independent clock domain 23.20 NA NA

OTG_FS AHB clock domain 14.30 NA NA

QUADSPI 6.84 5.67 6.50

RNG independent clock domain 2.20 NA NA

RNG AHB clock domain 0.51 NA NA

SRAM1 2.80 2.29 2.50

ARB SRAM2 1.20 1.00 1.00 HAMHz

TSC 1.50 1.17 1.00

All AHB Peripherals 121.00 79.10 87.20

3
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Electrical characteristics STM32L4A6xG
Table 59. MSI oscillator characteristics(!) (continued)
Symbol Parameter Conditions Min Typ Max | Unit
VDD=1 .62V
to 3.6 V 1.2 i
Range 0to 3 V22V 0.5
DD=4- R -
to3.6V 0.5
MSI oscillator Vpp=1.62 V
frequency drift toD(?.G Vv 25 )
Avpp(MSH@ | over Vpp MSImode |Range4to7 0.7 | %
(reference is Vpp=24V | g .
3V) to3.6V '
VDD=1 62V 5 .
to3.6V
Range 8 to 11 1
VDD=2'4 V 16 .
to3.6V ’
Frequency Tp=-401t0 85 °C - 1 2
AFsampuNng | variation in
. MSI mode %
VS sampling T= 40 to 125 °C . 2 4 | "
mode®
for next ) ) ) 3458
P_USB Period jitter for | PLL mode | transition ' s
Jitter(MS1)® | USB clock® Range 11 [for paired ] ] ] 5016
transition '
) for next ) ) ) 2
MT usg  |Medumterm o, | ode |[transition
J'tter(MSI)(G) jitter for USB Range 11 : ns
! clock®) g for paired i ) ) 1
transition
CC jitter(MS1)(®) RMS cycle-to- 15| 1046 Range 11 - - 60 - ps
cycle jitter
P jitter(MSI)®) | RMS Period jitter | PLL mode Range 11 - - 50 - ps
Range 0 - - 10 20
Range 1 - - 5 10
; Range 2 - - 4 8
tSU(MSI)(B) MSI oscnllator us
start-up time Range 3 - - 3 7
Range 4 to 7 - - 3 6
Range 8 to 11 - - 25 6
o .
10 % of final ) ) 025 05
frequency
®6) |MSI oscillator PLL mode |5 % of final ) )
tsTag(MSI) stabilization time |Range 11 | frequency 0.5 1251 ms
1 % of final ) ) ) 25
frequency '
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STM32L4A6xG

Electrical characteristics

Table 63. Flash memory characteristics() (continued)

Symbol Parameter Conditions Typ Max | Unit
¢ Mass erase time ) 2213 2459 | ms
ME (one or two banks) ' :
Average consumption Write mode 3.4 -
from Vpp Erase mode 3.4 -
Ibp mA
Write mode 7 (for 2 ps) -
Maximum current (peak)
Erase mode 7 (for 41 ps) -
1. Guaranteed by design.
Table 64. Flash memory endurance and data retention
Symbol Parameter Conditions Min( Unit
Nenp | Endurance Tp=-40to +105 °C 10 kcycles
1 keycle® at T, = 85 °C 30
1 keycle® at T, = 105 °C 15
1 keycle® at Ty = 125 °C 7
tReT Data retention > Years
10 keycles® at Tp = 55 °C 30
10 keycles® at T, = 85 °C 15
10 keycles® at T, = 105 °C 10

1. Guaranteed by characterization results.

2. Cycling performed over the whole temperature range.

3
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6.3.11
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EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100 pF capacitor, until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 65. They are based on the EMS levels and classes
defined in application note AN1709.

Table 65. EMS characteristics

Level/

Symbol Parameter Conditions
Class

Voltage limits to be applied on any I/0 pin Vop =33V, Tq = +25°C,

VFESD . . . fHCLK =80 MHZ, 2B
to induce a functional disturbance conforming to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp =3.3V, Tp = +25 °C,

Verrg | applied through 100 pF on Vpp and Vgs | fyck = 80 MHz, 5A
pins to induce a functional disturbance conforming to IEC 61000-4-4

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e Unexpected reset

e  Critical Data corruption (control registers...)

3
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Figure 31. I/O AC characteristics definition(!

90% 10%

1
1
« T >

Maximum frequency is achieved if (ty+ t¢ (< 2/3)T and if the duty cycle is (45-55%)
when loaded by the specified capacitance.
MS32132V2

1. Refer to Table 72: I/0 AC characteristics.

6.3.15 NRST pin characteristics
The NRST pin input driver uses the CMOS technology. It is connected to a permanent pull-
up resistor, Rpy.
Unless otherwise specified, the parameters given in the table below are derived from tests
performed under the ambient temperature and supply voltage conditions summarized in
Table 22: General operating conditions.
Table 73. NRST pin characteristics("
Symbol Parameter Conditions Min Typ Max Unit
NRST input low level
VIL(NRST) voltage P - - - 0.3xVppiox
\%
NRST input high level
VIH(NRST) voltage puthig - 0.7xVppiox - -
NRST Schmitt trigger
Vhys(NRST) voltage hysteresis ) ) 200 ) mv
Weak pull-up _
Rpu equivalent resistor?) ViN=Vss 25 40 55 kQ
NRST input filtered
VENRST) pulse P - - - 70 ns
VNF(NRST) EIL;RlSSeT InpUt not filtered 171V < VDD <36V 350 - - ns
1. Guaranteed by design.
2. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance is minimal (~10% order).
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Table 78. ADC accuracy - limited test conditions 1(1(2)()

Sg:;- Parameter Conditions® Min | Typ | Max | Unit
Single Fast channel (max speed) | - 4 5
Total ended Slow channel (max speed) | - 5
ET |unadjusted
error ) | Fast channel (max speed) | - | 3.5 | 4.5
Differential
Slow channel (max speed) | - | 3.5 | 4.5
Single Fast channel (max speed) | - 1125
o | Offset ended Slow channel (max speed) | - 1|25
error Fast channel (maxspeed) | - | 15| 25
Differential
Slow channel (max speed) | - 15|25
Single Fast channel (max speed) | - | 25 | 4.5
ended Slow channel (max speed) | - | 2.5 | 4.5
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 ADC clock frequency < Fast channel (max speed) | - 1 1.2
80 MHz Differential
7 Slow channel (max speed) | - 1 1.2
Sampling rate < 5.33 Msps,
Vppa = VREF+ =3V, Single Fast channel (max speed) | - 15| 25
Integral TA=25°C ended Slow channel (max speed) | - | 1.5 | 2.5
EL |linearity
error ] | Fast channel (max speed) | - 1 2
Differential
Slow channel (max speed) | - 1 2
Single Fast channel (max speed) | 10.410.5| -
Effective ended Slow channel (max speed) | 10.4 | 10.5| -
ENOB | number of bits
bits Fast channel (max speed) | 10.8 (10.9| -
Differential
Slow channel (max speed) | 10.810.9| -
Signal-to Single Fast channel (max speed) |64.4| 65 | -
noise and ended Slow channel (max speed) [64.4| 65 | -
SINAD | . )
distortion Fast channel (max speed) | 66.8 |67.4| -
ratio Differential
Slow channel (max speed) |66.8 |67.4| -
dB
Single Fast channel (max speed) | 65 | 66 -
SNR | Signakto- ended Slow channel (max speed) | 65 | 66 | -
noise ratio Fast channel (max speed) | 67 | 68 | -
Differential
Slow channel (max speed) | 67 | 68 -
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Table 78. ADC accuracy - limited test conditions 1(12)E) (continued)

Sg:r Parameter Conditions® Min | Typ | Max | Unit
ADC clock frequency < Single Fast channel (max speed) | - | -74 | -73
Total 80 MH.Z’ ended Slow channel (max speed) | - | -74 | -73
THD |harmonic |Sampling rate < 5.33 Msps, dB
i i = = Fast channel (max speed) | - | -79 | -76
distortion | Vppp = Vrer: =3V, Differential
TA=25°C Slow channel (max speed) | - | -79 | -76

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). It is disable when Vppa = 2.4 V. No oversampling.

3
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Figure 46. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms
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Table 114. Synchronous multiplexed PSRAM write timings(1)(2)

Symbol Parameter Min Max | Unit
twicLk) FMC_CLK period 2Thek- 0.5 -
tycikinexy) | FMC_CLK low to FMC_NEx low (x=0..2) - 2
ty(cLkH-NExH) | FMC_CLK high to FMC_NEXx high (x=0...2) Thokt 0.5 -
ty.cLk-NaDvL) | FMC_CLK low to FMC_NADV low - 1
tycLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tycLkL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 4.5
tycLkH-alvy | FMC_CLK high to FMC_Ax invalid (x=16...25) Theok -
tacikenwer) | FMC_CLK low to FMC_NWE low - 1.5 o
ta(cLkH-NweH) | FMC_CLK high to FMC_NWE high Thokt 0.5 -
tycLki-apvy | FMC_CLK low to FMC_AD[15:0] valid - 3
tycLkL-apryy | FMC_CLK low to FMC_AD[15:0] invalid 0 -
tycLkL-pata) | FMC_A/D[15:0] valid data after FMC_CLK low - 3.5
tacciknsLy) | FMC_CLK low to FMC_NBL low - 2
tacLkrngLHy | FMC_CLK high to FMC_NBL high Theok* 0.5 -
tsunwaiT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
th(cLkH-NwAIT) | FMC_NWAIT valid after FMC_CLK high 3.5 -
1. CL=30 pF.
2. Guaranteed by characterization results.
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Table 116. Synchronous non-multiplexed PSRAM write timings("(2)

Symbol Parameter Min Max | Unit
twcLk) FMC_CLK period 2THeLk-0.5 -
taycikinexy) |FMC_CLK low to FMC_NEx low (x=0..2) - 2
tyacLkn-NExH) | FMC_CLK high to FMC_NEXx high (x=0...2) ThoLkt0.5 -
tycLk-NapvL) |FMC_CLK low to FMC_NADV low - 0.5
ty.cLk-NADVH) | FMC_CLK low to FMC_NADV high 0 -
ty(cLKL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 4
tycLkr-arvy | FMC_CLK high to FMC_Ax invalid (x=16...25) 0 - o
tycikenwer) | FMC_CLK low to FMC_NWE low - 1.5
ty(cLkn-NweH) | FMC_CLK high to FMC_NWE high THek*1 -
ty(cLkL-Datay | FMC_D[15:0] valid data after FMC_CLK low - 3
tycLke-npLy) | FMC_CLK low to FMC_NBL low 1.5 -
tycLkH-nBLH) | FMC_CLK high to FMC_NBL high TheLk*0.5 -
tsuNwAIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
th(cLkH-NwAIT) | FMC_NWAIT valid after FMC_CLK high 3.5 -

1. CL=30 pF.

2. Guaranteed by characterization results.

NAND controller waveforms and timings

Figure 54 through Figure 57 represent synchronous waveforms, and Table 117 and
Table 118 provide the corresponding timings. The results shown in these tables are
obtained with the following FMC configuration:

e COM.FMC_SetupTime = 0x01

e COM.FMC_WaitSetupTime = 0x03

e COM.FMC_HoldSetupTime = 0x02

e COM.FMC_HiZSetupTime = 0x01

e ATT.FMC_SetupTime = 0x01

e ATT.FMC_WaitSetupTime = 0x03

e ATT.FMC_HoldSetupTime = 0x02

e ATT.FMC_HiZSetupTime = 0x01

e Bank=FMC_Bank NAND

e MemoryDataWidth = FMC_MemoryDataWidth_16b

e ECC=FMC_ECC_Enable

e ECCPageSize = FMC_ECCPageSize_512Bytes

e TCLRSetupTime =0

e TARSetupTime =0

In all timing tables, the Ty k is the HCLK clock period.

3
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Figure 57. NAND controller waveforms for common memory write access
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Table 117. Switching characteristics for NAND Flash read cycles“)(z)

h 4

MSv38006V1

Symbol Parameter Min Max Unit
Tw(NOE) FMC_NOE low width 4ThoLk-0.5 | 4T k0.5

Tsup-NoE) | FMC_D[15-0] valid data before FMC_NOE high 12 -

ThNnoe-p) | FMC_D[15-0] valid data after FMC_NOE high 0 - ns
Tance-Nog) | FMC_NCE valid before FMC_NOE low - 3THeokt1
ThNoe-ALE) | FMC_NOE high to FMC_ALE invalid 4TheLk-2 -

1. CL=30 pF.

2. Guaranteed by characterization results.

Table 118. Switching characteristics for NAND Flash write cycles(!(2)

Symbol Parameter Min Max Unit
Tw(NWE) FMC_NWE low width 4THcLk0.5 | 4ThcLkt0.5
Ty(NWE-D) FMC_NWE low to FMC_D[15-0] valid 5 -
Th(NWE-D) FMC_NWE high to FMC_D[15-0] invalid 2Thewk-1 - .
Td(D-NWE) FMC_DI[15-0] valid before FMC_NWE high 5Thelk-1 -
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.

6.3.30 Camera interface (DCMI) timing specifications

Unless otherwise specified, the parameters given in Table 119 for DCMI are derived from
tests performed under the ambient temperature, fyc| k frequency and Vpp supply voltage
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