STMicroelectronics - STM32F746ZEY6TR Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M7

32-Bit Single-Core

216MHz

CANbus, EBI/EMI, Ethernet, I2C, IrDA, LINbus, SAIl, SD, SPDIF-Rx, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, IS, LCD, POR, PWM, WDT
114

512KB (512K x 8)

FLASH

320K x 8

1.7V ~ 3.6V

A/D 24x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

143-UFBGA, WLCSP

143-WLCSP (4.54x5.85)
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Pinouts and pin description

STM32F745xx STM32F746xx

Figure 16. STM32F74xBx LQFP208 pinout
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The above figure shows the package top view.
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STM32F745xx STM32F746xx

Pinouts and pin description

Table 9. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during and after
Pin name : .
reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/10 Input / output pin
FT 5V tolerant /0
TTa 3.3 V tolerant I/O directly connected to ADC
I/O structure
B Dedicated BOOT pin
RST Bidirectional reset pin with weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and after reset
Alterr_wate Functions selected through GPIOx_AFR registers
functions
Addltl'onal Functions directly selected/enabled through peripheral registers
functions

Table 10. STM32F745xx and STM32F746xx pin and ball definition

Pin Number
Pin g
[}
(=] (2] © © name o + (7] e
< © 0
S 2 N h =R |8 o | (function 2| 3 2 Alternate functions Addltl_onal
N - S "N - - S - I B 4 sl =2 functions
O | f o o after =| o | Z
g|@ | 3 |c| R |C|C | @D reset) =2
O I = I I = e B
TRACECLK, SPI4_SCK,
SAI1_MCLK_A,
1 A3 | D8 1 A2 1 1 A3 PE2 I/O| FT | - QUADSPI_BK1_102, -
ETH_MII_TXD3,
FMC_A23, EVENTOUT
TRACEDO, SAI1_SD B,
2 B3 [C10| 2 | A1 2 2 A2 PE3 /O | FT | - FMC_A19, EVENTOUT -
TRACED1, SPI4_NSS,
SAI1_FS_A, FMC_A20,
3 C3 |B11| 3 B1 3 3 A1 PE4 I/O| FT | - DCMI_D4, LCD_BO, -
EVENTOUT
Kys DoclD027590 Rev 4 53/227




Pinouts and pin description STM32F745xx STM32F746xx

Table 10. STM32F745xx and STM32F746xx pin and ball definition (continued)

Pin Number
Pin g
]
o (o) ©o © name o ‘5 7] ays

e = = 3 SR |8 & | (function 2|3 -g Alternate functions Addltl_onal

b - S - - - S - B - 4 c| 2|2 functions

| O 8 L |9 || w|O after | 2

¢ | @ |5 |d|®2|c|c | @] reset)! Q

a R S| 2|5 2|2k
[2C3_SCL, SPI5_MISO,

ETH_MIl_RXD3,

- - - - |N12| 84 | 97 |N13 PH7 I/O| FT | - FMC_SDCKE1, -
DCMI_D9, EVENTOUT
12C3_SDA, FMC_D16,

- - - - |M12| 85 | 98 | P14 PHS8 I/O| FT | - | DCMI_HSYNC, LCD_R2, -

EVENTOUT
[2C3_SMBA,
TIM12_CH2, FMC_D17,
- - - - |M13| 86 | 99 |[N14 PH9 I/O| FT | - DCMI_DO, LCD_R3, -
EVENTOUT
TIM5_CH1, 12C4_SMBA,

- - - - | L13| 87 | 100 | P15 PH10 I/IO| FT | - FMC_D18, DCMI_D1, -
LCD_R4, EVENTOUT
TIM5_CH2, 12C4_SCL,

- - - - | L12| 88 | 101 | N15 PH11 I/O| FT | - FMC_D19, DCMI_D2, -
LCD_RS5, EVENTOUT
TIM5_CH3, 12C4_SDA,

- | - | - | - |K12| 89 [102 |M15| PH12 |I/O|FT|-| FMC_D20, DCMI_D3, -
LCD_R6, EVENTOUT

- -] - | - |H12]9 | - |K10| VvSS |S| - |- - -

- - - - |J12] 91 | 103 | K11 VDD S - - - -

TIM1_BKIN, 12C2_SMBA,
SPI2_NSS/I2S2_ WS,
USART3_CK, CAN2_RX,
51 | K8 | M2 | 73 |P12| 92 | 104 | L13 PB12 I/O| FT | - OTG_HS ULPI_D5, -
ETH_MI_TXDO/ETH_RM
I_TXDO, OTG_HS_ID,
EVENTOUT
TIM1_CH1N,
SPI2_SCK/1252_CK,
USART3_CTS,
52| J8 | N1 | 74 |P13| 93 | 105 | K14 PB13 I/O| FT | - CAN2_TX, OTG—UHSS—VB
OTG_HS_ULPI_DS,
ETH_MII_TXD1/ETH_RM
II_TXD1, EVENTOUT
62/227 DoclD027590 Rev 4 ‘Yl




STM32F745xx STM32F746xx

Pinouts and pin description

Table 10. STM32F745xx and STM32F746xx pin and ball definition (continued)

Pin Number
Pin g
]
o (o) ©o © name o ‘5 7)) ays
e e 3 3 = = S N (function 2 s 2 Alternate functions Addltl_onal
T < o | T | < |5 | Y| < c| =9 functions
L ol |2 0|2 ||| aftr [ F|9|=Z
G| @ | S |c |8 |c|T|D|reset)V Q
Ok S| 2|5 (2|2 |k
SPDIFRX_IN3,
USART6_RX,
QUADSPI_BK2_102,
- - E5 (124 | C10 | 152 | 178 | D9 PG9 I/IO| FT | - SAI2_FS_B, -
FMC_NE2/FMC_NCE,
DCMI_VSYNC,
EVENTOUT
LCD_G3, SAI2_SD B,
- - C6 |125|B10| 153|179 | C8 PG10 I/IO| FT | - FMC_NE3, DCMI_D2, -
LCD_B2, EVENTOUT
SPDIFRX_INO,
ETH_MIl_TX_EN/ETH_R
- - B6 | 126 | B9 [ 154 | 180 | B8 PG11 I/1O| FT | - MIl_TX_EN, DCMI_D3, -
LCD_B3, EVENTOUT
LPTIM1_IN1,
SPI6_MISO,
SPDIFRX_IN1,
- - A6 | 127 | B8 | 155|181 | C7 PG12 I/O| FT | - USART6_RTS, LCD_B4, -
FMC_NE4, LCD_BH1,
EVENTOUT
TRACEDO, LPTIM1_OUT,
SPI6_SCK,
USART6_CTS,
- - D6 | 128 | A8 | 156 | 182 | B3 PG13 I/IO| FT | - ETH_MII_TXDO/ETH_RM -
II_TXDO, FMC_A24,
LCD_RO, EVENTOUT
TRACED1,LPTIM1_ETR,
SPI16_MOSI,
USART6_TX,
- - F6 [129| A7 | 157 | 183 | A4 PG14 I/O| FT | - QUADSPI_BK2_ 103, -
ETH_MI_TXD1/ETH_RM
I_TXD1, FMC_A25,
LCD_BO, EVENTOUT
- - - 130 | D7 | 158 | 184 | F7 VSS - - - -
- - E6 [131| C7 | 159|185 | E8 VDD - - - -
‘Yl DoclD027590 Rev 4 69/227




STM32F745xx STM32F746xx

Memory mapping

3

Table 13. STM32F745xx and STM32F746xx register boundary addresses (continued)

Bus Boundary address Peripheral
0x4000 8000- 0x4000 FFFF Reserved
0x4000 7C00 - 0x4000 7FFF UARTS
0x4000 7800 - 0x4000 7BFF UART7
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PWR
0x4000 6C00 - 0x4000 6FFF HDMI-CEC
0x4000 6800 - 0x4000 6BFF CAN2
0x4000 6400 - 0x4000 67FF CAN1
0x4000 6000 - 0x4000 63FF 12C4
0x4000 5C00 - 0x4000 5FFF 12C3
0x4000 5800 - 0x4000 5BFF 12C2
0x4000 5400 - 0x4000 57FF 12C1
0x4000 5000 - 0x4000 53FF UART5
0x4000 4C00 - 0x4000 4FFF UART4
0x4000 4800 - 0x4000 4BFF USART3
0x4000 4400 - 0x4000 47FF USART2
0x4000 4000 - 0x4000 43FF SPDIFRX

APBT 0x4000 3C00 - 0x4000 3FFF SPI3 /1283
0x4000 3800 - 0x4000 3BFF SPI2 /1282
0x4000 3400 - 0x4000 37FF Reserved
0x4000 3000 - 0x4000 33FF IWDG
0x4000 2C00 - 0x4000 2FFF WWDG

0x4000 2800 - 0x4000 2BFF

RTC & BKP Registers

0x4000 2400 - 0x4000 27FF

LPTIM1

0x4000 2000 - 0x4000 23FF TIM14
0x4000 1C00 - 0x4000 1FFF TIM13
0x4000 1800 - 0x4000 1BFF TIM12
0x4000 1400 - 0x4000 17FF TIM7
0x4000 1000 - 0x4000 13FF TIM6
0x4000 0C00 - 0x4000 OFFF TIMS
0x4000 0800 - 0x4000 OBFF TIM4
0x4000 0400 - 0x4000 O7FF TIM3
0x4000 0000 - 0x4000 03FF TIM2

DocID027590 Rev 4
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STM32F745xx STM32F746xx Electrical characteristics

Table 27. Typical and maximum current consumption in Run mode, code with data processing
running from Flash memory on ITCM interface (ART disabled), regulator ON

Max(1)
Symbol | Parameter | Conditions freLk (MHz) Typ Unit
TA= 25 °C | TA=85 °C | TA=105 °C
216 205 237 261 -
200 191 219 241 260
180 176 202 218 232
All peripherals
enabled®®) 168 158 181 196 209
144 130 148 161 172
Supply 25 27 32 43 )
Ibp current in oA
RUN mode 216 130 149 173 -
200 121 138 160 179
180 113 129 145 159
All peripherals
disabled(®) 168 102 116 131 144
144 88 100 112 123

Guaranteed by characterization results.

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LS| are ON, an additional power consumption
should be considered.

3. When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC
for the analog part.

3
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Electrical characteristics STM32F745xx STM32F746xx

Table 35. Peripheral current consumption

Iop(Typ)!
Peripheral Unit
Scale 1 Scale 2 Scale 3
GPIOA 2.2 2.1 1.9
GPIOB 2.1 1.8 1.7
GPIOC 2.3 2.0 1.9
GPIOD 2.2 1.9 1.8
GPIOE 2.2 1.9 1.8
GPIOF 2.2 1.9 1.8
GPIOG 2.1 1.8 1.7
GPIOH 2.0 1.7 1.7
GPIOI 2.3 2.0 1.7
GPIOJ 2.2 1.9 1.7
AHB1
(up to GPIOK 2.0 1.7 1.7 pA/MHz
216 MHz) CRC 1.0 0.9 0.8
BKPSRAM 0.8 0.7 0.6
DMA1 27xN+5.1 26xXN+4.7 22xN+4
DMA2 22xN+4.9 26xXN+4.4 22xN+4.1
DMA2D 87.1 82.5 69.6
ETH_MAC
ETH_MAC_TX
ETH_MAG_RX 42.1 39.7 34.1
ETH_MAC_PTP
OTG_HS
57.5 54.4 47.6
OTG_HS+ULPI
DCMI 5.1 4.7 4.0
AHB2 RNG 2.8 2.4 2.3
(up to
216 MHz) USB_OTG_FS 31.8 29.9 25.8 HA/MHz
18.9 17.7 15.2
AHB3 FMC
(up to HA/MHz
216 MHz) QsPI 23.2 21.8 18.5
Bus matrix(@) 21.06 20.3 17.2 UA/MHz
118/227 DoclD027590 Rev 4 ‘Yl




STM32F745xx STM32F746xx Electrical characteristics

5.3.8 Wakeup time from low-power modes

The wakeup times given in Table 36 are measured starting from the wakeup event trigger up
to the first instruction executed by the CPU:

e  For Stop or Sleep modes: the wakeup event is WFE.
e  WKUP (PAO) pin is used to wakeup from Standby, Stop and Sleep modes.

All timings are derived from tests performed under ambient temperature and Vpp=3.3 V.

Table 36. Low-power mode wakeup timings

Symbol Parameter Conditions Typ(" Max(V Unit
CPU
twusLeep'?) | Wakeup from Sleep - 13 13 clock
cycles
Main regulator is ON 14 14.9
Main reg'ulator is ON and Flash 104.1 107.6
memory in Deep power down mode
Wakeup from Stop mode
twusTop® | with MR/LP regulator in
normal mode Low power regulator is ON 214 24.2
Low power regulator is ON and Flash
. 111.5 116.5
memory in Deep power down mode
us
Main regulator in under-drive mode
(Flash memory in Deep power-down 107.4 113.2
Wakeup from Stop mode | M°d€)
twustop®® | with MR/LP regulator in | Low power regulator in under-drive
Under-drive mode mode
. 112.7 120
(Flash memory in Deep power-down
mode )
tWUSTDBY | Wakeup from Standby Exit Standby mode on rising edge 308 313
2
@ mode Exit Standby mode on falling edge 307 313

1. Guaranteed by characterization results.

2. The wakeup times are measured from the wakeup event to the point in which the application code reads the first

3
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Electrical characteristics

Table 43. Main PLL characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
VCO freq = 100 MHz 75 - 200
t ock PLL lock time us
VCO freq = 432 MHz 100 - 300
RMS - 25 -
Cycle-to-cycle jitter peak
to - +150 -
System clock peak
216 MHz RMS - 15 -
Period Jitter peak
Jitter(®) to ) 1200 ) ps
peak
Main clock output (MCO) for Cycle to cycle at 50 MHz ) 32 )
RMII Ethernet on 1000 samples
Main clock output (MCO) for MIl | Cycle to cycle at 25 MHz _ 40 )
Ethernet on 1000 samples
Bit Time CAN jitter Cycletocycleat 1MHz | 330 -
on 1000 samples
. VCO freq = 100 MHz 0.15 0.40
IDD(pLL)(4) PLL power consumption on Vpp VCO freq = 432 MHz 0.45 - 0.75 mA
. VCO freq = 100 MHz 0.30 0.40
IDDA(pLL)(4) PLL power consumption on Vppa VCO freq = 432 MHz 0.55 - 0.85 mA

1. Take care of using the appropriate division factor M to obtain the specified PLL input clock values. The M factor is shared
between PLL and PLLI2S.

Guaranteed by design.

The use of 2 PLLs in parallel could degraded the Jitter up to +30%.

4. Guaranteed by characterization results.

Table 44. PLLI2S characteristics

Symbol Parameter Conditions Min Typ Max Unit
fpLLI2S IN PLLI2S input clock(") - 0.95() 1 2.10
PLLI2S multiplier output clock for
feLLI2SP_OUT | gppIFRX - - - 216
PLLI2S multiplier output clock for
feLLizsQ_ouT | gp) P P - - - 216 | MHz
PLLI2S multiplier output clock for
fPLLI2SR_OUT | |0g - - - 216
fvco_out PLLI2S VCO output - 100 - 432
VCO freq = 100 MHz 75 - 200
t ock PLLI2S lock time [V
VCO freq = 432 MHz 100 - 300
1S7 DoclD027590 Rev 4 129/227




Electrical characteristics STM32F745xx STM32F746xx

Equation 2
Equation 2 allows to calculate the increment step (INCSTEP):

INCSTEP = round[((2"°-1)x md x PLLN)/ (100 x 5x MODEPER)]

fyco_out must be expressed in MHz.
With a modulation depth (md) = £2 % (4 % peak to peak), and PLLN = 240 (in MHz):

INCSTEP = round[((2'°=1)x 2 x 240)/ (100 x 5x 250)] = 126md(quantitazed)%

An amplitude quantization error may be generated because the linear modulation profile is
obtained by taking the quantized values (rounded to the nearest integer) of MODPER and
INCSTEP. As a result, the achieved modulation depth is quantized. The percentage
quantized modulation depth is given by the following formula:

Mdqyantizea% = (MODEPER x INCSTEP x 100x 5)/ ((2'°~1)x PLLN)

As a result:

md 4% = (250 x 126 x 100x 5)/ ((2'°~1)x 240) = 2.002%(peak)

quantize

Figure 36 and Figure 37 show the main PLL output clock waveforms in center spread and
down spread modes, where:

FOis fPLL_OUT nominal.
Tmode I8 the modulation period.
md is the modulation depth.

Figure 36. PLL output clock waveforms in center spread mode

Frequency (PLL_OUT)
y

FO

tmode 2xtmode Time

ai17291
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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...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application,
executing EEMBC code, is running. This emission test is compliant with SAE IEC61967-2
standard which specifies the test board and the pin loading.

Table 52. EMI characteristics

Max vs.
Symbol | Parameter Conditions Monitored [Fuselfepul | ynit
frequency band
25/200 MHz
0.1 to 30 MHz -4
Vpp =3.6V, Ty = 25 °C, TFBGA216 package,
conforming to IEC61967-2 ART/L1-cache OFF, 30 to 130 MHz 9 dBpv
over-drive ON, all peripheral clocks enabled, clock | 130 MHz to 1GHz 1
dithering disabled.
EMI Level 3 -
Vpp = 3.6 V, Ty = 25 °C, TFBGA216 package, 0.1 to 30 MHz 4
conforming to IEC61967-2 ART/L1-cache ON, 30 to 130 MHz 5 dBuV
Semi Peak level |over-drive ON, all peripheral clocks enabled, clock
dithering disabled. 130 MHz to 1GHz 14
EMI level 3 -
0.1 to 30 MHz -9
Vpp=3.6V, Ty =25 °C, TFBGA216 package,
conforming to IEC61967-2 ART/L1-cache ON, 30 to 130 MHz -7 dBpv
over-drive ON, all peripheral clocks enabled, clock | 130 MHz to 1GHz 5
dithering enabled.
EMI level 1.5 -
136/227 DoclD027590 Rev 4 Kys




Electrical characteristics

STM32F745xx STM32F746xx

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 39 and
Table 58, respectively.

Unless otherwise specified, the parameters given in Table 58 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 17.
Table 58. 1/0 AC characteristics(1(?)
OSPEEDRy
[1:0] bit Symbol Parameter Conditions Min | Typ Max | Unit
value("
C_=50pF, Vpp2 2.7V - - 4
C_=50pF, Vpp21.7V - - 2
fmax(i0)out | Maximum frequency(®) C_.=10pF, Vpp227V - - 8 MHz
00 CL=10 pF,VDDZ1.8V - - 4
CL=10pF,VDDZ1.7V - - 3
Output high to low level fall _ _
tt‘c('o)"”t/ time and output low to high g%-vso PR.Vpp=1.7Vio| - 100 | ns
r(I0)out  jevel rise time '
C_=50pF, Vpp=2.7V - - 25
C_=50pF, Vppz 1.8V - - 12,5
C_=50pF, Vppz 1.7V - - 10
fmax(oyout |Maximum frequency(®) L op MHz
C|_= 10 pF, VDD22.7V - - 50
01 CL =10 pF, VDDZ 1.8V - - 20
C_=10pF, Vpp2 1.7V - - 12.5
C_=50pF, Vpp22.7V - - 10
Output high to low level fall  |c, = 10 pF, Vpp 22.7V - - 6
tt‘c('o)"”t/ time and output low to high = Bo ns
rI0)out  ||evel rise time C_ =50 pF, Vpp21.7V - - 20
C|_=10pF,VDDZ1.7V - - 10
C_=40pF, Vppz 2.7V - - | 504
C_L=10pF, Vpp22.7V - - | 100®
fmax(oyout |Maximum frequency(®) C_=40pF, Vpp21.7V - - 25 | MHz
C_=10pF, Vpp218V - - 50
10 C_ =10pF, Vpp21.7V - - 425
CL =40 pF, VDD 227V - - 6
Output high to low level fall C_ =10 pF, Vpp22.7V - - 4
ttf('o)m‘t/ time and output low to high L Bo ns
r(I0)out  ||evel rise time C_L=40pF, Vppz21.7V - - 10
C . =10pF, Vpp21.7V - - 6
142/227 DoclD027590 Rev 4 Kys
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Figure 47. SPI timing diagram - slave mode and CPHA =1
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Figure 48. SPI timing diagram - master mode
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I2S interface characteristics

Unless otherwise specified, the parameters given in Table 77 for the 1S interface are
derived from tests performed under the ambient temperature, fpc| kx frequency and Vpp
supply voltage conditions summarized in Table 17, with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10
e Capacitive load C = 30 pF
e Measurement points are done at CMOS levels: 0.5Vpp
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Figure 49. I?S slave timing diagram (Philips protocol)(!)

<+— tgcK)—>

cPoL - o_/_\_/_\_/_\_f\_/_

tw(CKH)—ﬂ—N‘—’I" tw(CKL): : th(ws)
WS input ] ! | I | L
tsu(ws) :

CK Input

! >-ty(SD_ST)  reth(SD_ST)
SDtransmit X LSB transmit(z)X MSB transmit Bitn transmit Y LSB transmit

tsu(SD_SR) ' Hth(SD_SR)
SDreceive X LSB receive(2) MSB receive Bitn re;c:ei:/? ) x LSB receive

ai14881b

1.

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.

Figure 50. I2S master timing diagram (Philips protocol)“)

— te(CK)—>

g CPOL=0
> 1
o 1
X 1
(@) |
CPOL =1 _\_/_
ty(Ws [——>r tw(CKL)' e thws)
WS output | '
! - - -
1

ty(SD_MT) th(SD_MT)
SDtransmit X LSBtransmit(zx MSBtransmlt Bitn transmit LSB transmit

tsu(SD_MR th(SD_MR)
SDreceive X LSB receive(2) MSB receive Bitn receive LSB receive

ai14884b

1.

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.
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Table 96. Synchronous multiplexed NOR/PSRAM read timings'")

Symbol Parameter Min Max Unit
twcLk) FMC_CLK period 2THek—0.5 -
taycikinexy) | FMC_CLK low to FMC_NEX low (x=0..2) - 2
tacLkH_NexH) | FMC_CLK high to FMC_NEX high (x=0...2) Thelk*0.5 -
tycLke-NabvL) | FMC_CLK low to FMC_NADV low - 1.5
tycLk-NaDVH) | FMC_CLK low to FMC_NADV high 0 -
tycLKL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 2
td(CLKH-AIV) FMC_CLK high to FMC_Ax invalid (x=16...25) Thelk -
tayciknoer) | FMC_CLK low to FMC_NOE low - 2 ns
tacLkH-NoEH) | FMC_CLK high to FMC_NOE high TheLk—0.5 -
tycLk-apyy | FMC_CLK low to FMC_AD[15:0] valid - 3
tycLk-apvy | FMC_CLK low to FMC_AD[15:0] invalid 0 -
tu(ADV-CLKH) Eil\élr?_A/D“S:O] valid data before FMC_CLK 15 )
thcLkH-apv) | FMC_A/D[15:0] valid data after FMC_CLK high 1 -
tsuNnwAIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
thicLkH-NwaiT) | FMC_NWAIT valid after FMC_CLK high 3.5 -

Guaranteed by characterization results.
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Table 99. Synchronous non-multiplexed PSRAM write timings(")

Symbol Parameter Min Max Unit
tcLk) FMC_CLK period 2THek-1 -
tyckNext) | FMC_CLK low to FMC_NEX low (x=0..2) - 25
tcLkH-NExH) | FMC_CLK high to FMC_NEX high (x= 0...2) Thelk*0.5 -
tycLkL-NaDvL) | FMC_CLK low to FMC_NADV low - 1.5
ty(cLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tycLkL-av) | FMC_CLK low to FMC_Ax valid (x=16...25) - 25
ta(cLkH-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) 0 - -
taycLk-nweL) | FMC_CLK low to FMC_NWE low - 1.5
ty(cLkH-NwEH) | FMC_CLK high to FMC_NWE high Tholkt1 -
ty(cLkL-Datay | FMC_D[15:0] valid data after FMC_CLK low - 3
tycLkL-nBLL) | FMC_CLK low to FMC_NBL low 1.5 -
tycLkH-NBLH) | FMC_CLK high to FMC_NBL high THewk*0.5 -
tsu(NwAIT-cLKH) | FMC_NWAIT valid before FMC_CLK high 2 -
th(cLkH-NwAIT) | FMC_NWAIT valid after FMC_CLK high 3.5 -

1.

Guaranteed by characterization results.

NAND controller waveforms and timings

Figure 66 through Figure 69 represent synchronous waveforms, and Table 100 and

Table 101 provide the corresponding timings. The results shown in this table are obtained
with the following FMC configuration:

COM.FMC_SetupTime = 0x01;
COM.FMC_WaitSetupTime = 0x03;
COM.FMC_HoldSetupTime = 0x02;
COM.FMC_HiZSetupTime = 0x01;
ATT.FMC_SetupTime = 0x01;
ATT.FMC_WaitSetupTime = 0x03;
ATT.FMC_HoldSetupTime = 0x02;
ATT.FMC_HiZSetupTime = 0x01;

Bank = FMC_Bank_NAND;

MemoryDataWidth = FMC_MemoryDataWidth_16b;
ECC = FMC_ECC_Enabile;

ECCPageSize = FMC_ECCPageSize_512Bytes;
TCLRSetupTime = 0;

TARSetupTime = 0.

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

3
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Table 102. SDRAM read timings(!)

Symbol Parameter Min Max Unit
tw(spcLk) FMC_SDCLK period 2ThoLk—0.5 2ThoLkt0.5
tsu(SDCLKH _Data) Data input setup time 35 -
th(SDCLKH_Data) Data input hold time 15 -
ty(sDCLKL_Add) Address valid time - 4
t4(SDCLKL- SDNE) Chip select valid time - 05
th(SDCLKL_SDNE) Chip select hold time 0 R ns
t4(SDCLKL_SDNRAS) SDNRAS valid time - 05
th(SDCLKL_SDNRAS) SDNRAS hold time 0 -
ty(SDCLKL_SDNCAS) SDNCAS valid time - 05
th(SDCLKL_SDNCAS) SDNCAS hold time 0 ]
1. Guaranteed by characterization results.
Table 103. LPSDR SDRAM read timings("
Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2THek—0.5 2THek*0.5
tsu(SDCLKH_Data) Data input setup time 3 -
th(SDCLKH_Data) Data input hold time 1.5 -
ta(SDCLKL Add) Address valid time - 35
ty(SDCLKL_SDNE) Chip select valid time - 0.5
th(SDCLKL_SDNE) Chip select hold time 0 . ns
t4(SDCLKL_SDNRAS SDNRAS valid time - 0.5
th(SDCLKL_SDNRAS) SDNRAS hold time 0 _
t4(SDCLKL_SDNCAS) SDNCAS valid time - 05
th(SDCLKL_SDNCAS) SDNCAS hold time 0 -
1. Guaranteed by characterization results.
DocID027590 Rev 4 187/227
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Figure 92. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package
recommended footprint
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L
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Package information STM32F745xx STM32F746xx

Table 122. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package mechanical data (continued)

millimeters inches("
Symbol
Min Typ Max Min Typ Max
G - 0.900 - - 0.0354
ddd - - 0.100 - - 0.0039
eee - - 0.150 - - 0.0059
fff - - 0.080 - - 0.0031

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

Figure 101. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package recommended footprint

000000000000000
000000000000000

000
000
000
000

+

Dpad
Dsm

b

0000000000000
0000000000000

0000000000000
0000000000000
0000000000000
0000000000000
000000

0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000

000000
000000

AOL2_FP_V1

Table 123. TFBGA216 recommended PCB design rules (0.8 mm pitch BGA)

Dimension Recommended values
Pitch 0.8
Dpad 0.400 mm
Dsm 9.47(? mm typ. (depends on the soldermask reg-
istration tolerance)
Stencil opening 0.400 mm
Stencil thickness Between 0.100 mm and 0.125 mm
Pad trace width 0.120 mm
220/227 DoclD027590 Rev 4 ‘W




Recommendations when using internal reset OFF STM32F745xx STM32F746xx

Appendix A Recommendations when using internal reset
OFF

When the internal reset is OFF, the following integrated features are no longer supported:
e The integrated power-on reset (POR) / power-down reset (PDR) circuitry is disabled.
e  The brownout reset (BOR) circuitry must be disabled.

e  The embedded programmable voltage detector (PVD) is disabled.

e Vgt functionality is no more available and VBAT pin should be connected to Vpp.

e  The over-drive mode is not supported.

A1 Operating conditions
Table 126. Limitations depending on the operating power supply range
Maximum
Flash
Operating memory Maximum Flash Possible Flash
power ADC access memory access .
supply operation frequency frequency with VO operation mem9ry
range with no wait | wait states (1(2) operations
states
(fFIashmax)
Vpp =1.7 to C.onversion 18Q MHz with 8 | No I/O 8-bit erase and
210G time up to 20 MHz wait stgtes and compensation program
1.2 Msps over-drive OFF operations only

1. Applicable only when the code is executed from Flash memory. When the code is executed from RAM, no
wait state is required.

2. Thanks to the ART accelerator on ITCM interface and L1-cache on AXl interface, the number of wait states
given here does not impact the execution speed from the Flash memory since the ART accelerator or L1-
cache allows to achieve a performance equivalent to 0-wait state program execution.

3. Vpp/Vppa minimum value of 1.7 V, with the use of an external power supply supervisor (refer to
Section 2.17.1: Internal reset ON).
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