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These features make the STM32F745xx and STM32F746xx microcontrollers suitable for a wide range of applications:

e  Motor drive and application control,
e  Medical equipment,
e Industrial applications: PLC, inverters, circuit breakers,
e  Printers, and scanners,
e  Alarm systems, video intercom, and HVAC,
e  Home audio appliances,
e  Mobile applications, Internet of Things,
e Wearable devices: smartwatches.

Figure 2 shows the general block diagram of the device family.

Table 2. STM32F745xx and STM32F746xx features and peripheral counts

Peripherals STM32F745Vx | STM32F746Vx | STM32F745Zx | STM32F746Zx | STM32F745Ix | STM32F746Ix | STM32F745Bx | STM32F746Bx | STM32F745Nx | STM32F746Nx
Flash memory in Kbytes 512 | 1024 | 512 | 1024 | 512 | 1024 | 512 | 1024 | 512 | 1024 | 512 | 1024 | 512 | 1024 | 512 | 1024 512 1024 | 512 | 1024
System 320(240+16+64)
igﬁ‘iin Instruction 16
Backup 4
FMC memory controller Yes(!)
Ethernet Yes
coneat 1
] Advanced- 2
Timers control
Basic 2
Low-power 1
Random number generator Yes
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Table 10. STM32F745xx and STM32F746xx pin and ball definition (continued)

Pin Number
Pin g
Q
o [ar) © © name Q| v 0 e
< b o
§ 2|3 3 = g § & | (function| & | 3 -g Alternate functions Addltl_onal
b - S "N - - S - I I ¢ gl 2|2 functions
u_t.')"o’._._c.'),_,_,_,_waftermw
g | @ | 3 |g |2 g |g|@]reset)! Q
-4 | B = = T e B =
QUADSPI_BK2_101,
SAI2_MCK_B,
- - - - | G4 |44 | 47 | M4 PH3 [I/O|FT| - ETH_MII_COL, -
FMC_SDNEO, LCD_R1,
EVENTOUT
12C2_SCL,
- - - - | H4 | 45| 48 | H4 PH4 |I/O| FT | - | OTG_HS_ULPI_NXT, -
EVENTOUT
I12C2_SDA, SPI5_NSS,
- - - - | J4 |46 | 49 | J3 PH5 [I/O|FT| - FMC_SDNWE, -
EVENTOUT

TIM2_CH4, TIM5_CH4,
TIM9_CH2, USART2_RX,

OTG_HS_ULPI_DO, | ADC123_IN3
ETH_MII_COL, LCD_BS,

=

25 | K2 |M11| 37 | R2 | 47 | 50 | R2 PA3 |I/O|FT |4

EVENTOUT
26 | J1 - 38 | - - | 51 | K6 VSS S| - |- - -
BYPASS
- | E6 [N11]| - L4 | 48 | - L5 _REG I |FT| - - -

27 | K1 | J8 | 39 | K4 | 49 | 52 | K5 VDD S| - |- - -

SPI1_NSS/I251_WS,
SPI3_NSS/I2S3_WS,
USART2_CK,
OTG_HS_SOF,
DCMI_HSYNC,
LCD_VSYNC,
EVENTOUT

TT | () ADC12_IN4,

28 | G3 [M10| 40 | N4 | 50 | 53 | N4 PA4 I/0 DAC_OUT1

TIM2_CH1/TIM2_ETR,
TIM8_CH1N,
SPI1_SCK/I2S1_CK,
OTG_HS_ULPI_CK,
LCD_R4, EVENTOUT

TT

29 | H3 | M9 | 41 | P4 | 51 | 54 | P4 PA5 | 1/O (@ ADC12_INS,

DAC_OUT2

=

TIM1_BKIN, TIM3_CHf,

TIM8_BKIN, SPI1_MISO,
TIM13_CHA, ADC12_IN6

DCMI_PIXCLK, LCD_G2,
EVENTOUT

=

30| J3 |N10| 42 | P3| 52 | 55 | P3 PA6 |I/O|FT |4

3
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Table 11. FMC pin definition

Pin name NOR/PSRAM/SR NOR/PSRAM NAND16 SDRAM
AM Mux
PFO AO - - A0
PF1 A1 - - A1
PF2 A2 - - A2
PF3 A3 - - A3
PF4 A4 - - A4
PF5 A5 - - A5
PF12 A6 - - A6
PF13 A7 - - A7
PF14 A8 - - A8
PF15 A9 - - A9
PGO A10 - - A10
PG1 A11 - - A1
PG2 A12 - - A12
PG3 A13 - - -
PG4 A14 - - BAO
PG5 A15 - - BA1
PD11 A16 A16 CLE -
PD12 A17 A17 ALE -
PD13 A18 A18 - -
PE3 A19 A19 - -
PE4 A20 A20 - -
PE5S A21 A21 - -
PE6 A22 A22 - -
PE2 A23 A23 - -
PG13 A24 A24 - -
PG14 A25 A25 - -
PD14 DO DAO DO DO
PD15 D1 DA1 D1 D1
PDO D2 DA2 D2 D2
PD1 D3 DA3 D3 D3
PE7 D4 DA4 D4 D4
PE8 D5 DA5 D5 D5
PE9 D6 DA6 D6 D6
PE10 D7 DA7 D7 D7
DocID027590 Rev 4 73/227
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Table 11. FMC pin definition (continued)

Pin name NOR/PSRAM/SR NOR/PSRAM NAND16 SDRAM
AM Mux
PF6 - - - -
PF7 - - - -
PF8 - - - -
PF9 - - - -
PF10 - - - -
PG6 - - - -
PG7 - - INT -
PEO NBLO NBLO - NBLO
PE1 NBL1 NBL1 - NBL1
Pl4 NBL2 - - NBL2
P15 NBL3 - - NBL3
PG8 - - - SDCLK
PCO - - - SDNWE
PF11 - - - SDNRAS
PG15 - - - SDNCAS
PH2 - - - SDCKEQ
PH3 - - - SDNEO
PH6 - - - SDNE1
PH7 - - - SDCKE1
PH5 - - - SDNWE
PC2 - - - SDNEO
PC3 - - - SDCKEQ
PB5 - - - SDCKE1
PB6 - - - SDNE1
DocID027590 Rev 4 751227
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Table 12. STM32F745xx and STM32F746xx alternate function mapping (continued)

AFO | AF1 AF2 AF3 AF4 AF5 | AF6 AF7 AF8 AF9 AF10 | AF11 | AF12 | AF13 | AF14 | AF15
SAI2/US
Port TIM8/9/10/ SPI2/31U | ppTeiuA | CANT/2ZIT | SAI2/QU FMC/SD
12C1/2/3/ | SP1/2/31| SPI3I | SART1/2/ IM12/13/ | ADSPIO | ETH/
SYS | TIM1Z | TIM3/4S | 1LPTIM | “aicec | aisie | sal | 3uARTs/ | RI4STI8 | 14:quAD | TG2_HS/ |oTG1_Fs | YUCNO | DCMI 1 LCD | SYS
sPDIFRX | 'SPOIFR | spyicp | oTG1_Fs -
12C3_SD FMC_D1 | DCMI_H EVEN
PH8 - - - - A - - - . - . . 6 syne | CP-R2 | oyt
12C3_SM TIM12_C FMC_D1 | DCMI_D EVEN
PHO - - - - BA - - - - H2 - - 7 o | PR3 | toutT
TIM5_C 12C4_SM FMC_D1 | DCMI_D EVEN
PH10 | - - H1 - BA - - - - - - - 8 1 LCD_R4 | oyt
TIM5_C 12C4_SC FMC_D1 | DCMI_D EVEN
PH11 - - H2 - L - - - - - - - 9 2 |LCDRS | 1oyt
Port H
TIM5_C 12C4_SD FMC_D2 | DCMI_D EVEN
PH12 | - - H3 - A - - - - - - - 0 3 | LCDR6 | 1ouT
TIM8_CH CAN1_T FMC_D2 EVEN
PH13 | - ; ; 8 ; ; ; ; ; M ; ; ; - |ep_ca | EVEN
TIM8_CH FMC_D2 | DCMI_D EVEN
PH14 | - ; ; 8 ; ; ; ; ; ; ; ; > WD | Le_cs | EYVEN
TIM8_CH FMC_D2 | DCMI_D EVEN
PHIS | - - - 3N - - - - - - - - 3 1~ | LCBG4 | tout
SPI2_NS
TIM5_C - FMC_D2 | DCMI_D EVEN
PIO ; ; W ; ; smes2_ | - ; ; ; ; ; > W-P | Lep_es | EYEN
WS
SPI2_SC
TIM8_BKI - FMC_D2 | DCMI_D EVEN
PI1 ; ; ; 8 - Ki2s2_ | - ; ; ; ; ; y WD | Lep_es | FYEN
CK
TIM8_CH SPI2_MI FMC_D2 | DCMI_D EVEN
PI2 - - - 4 - ) - - - - - - 6 9 | LCPC7 | touT
Potl s ) ) | Tims_ET B B~ 8 ) ) ) ) ~ |mvcop2|pecmip| | EVEN
R 7 10 TOUT
“SD
TIM8_BKI SAI2_MC FMC_NB | DCMI_D EVEN
Pi4 - - - N - - - - - - KA - L2 5 | LCDB4 | 1ouT
TIM8_CH SAI2_SC FMC_NB | DCMI_V EVEN
PI5 - - - 1 - - - - - - KA - L3 SYNC | “CP-BS | touT
TIM8_CH SAI2_SD_ FMC_D2 | DCMI_D EVEN
Pi6 - - - 2 - - - - - - A - 8 6 | LCPB6 | touT
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5.1.6 Power supply scheme
Figure 22. Power supply scheme
VBAT
L ‘
ry Backup circuitry
VBAT = ~A__Power swith (OSC32K,RTC,
1.6510 3.6V Wakeup logic
Backup registers,
- backup RAM)
S —
1
ouT e i
3 i
GP /0 |: G| Logic :
IN % Kernel logic i
v - (CPU, i
2%2.2 UF VEQE—% i digital E
X 2.z W N ! & RAM) H
Vpp e v ! !
DD Voltage i i
E‘—I 1/2/..14/20 p—1 regulator =E E
19 x 100 nF ' | i
+1x4.7 uF P ‘I 1
~= o !
- i ! H
| ; Flash memory | |
Vopuse | i i
1 V L |
: pbusSB OTG FS
100 NF e PHY
+1pF
Reset
controller
VD —_—
100 F- Analog:
n ADC
+1 IJ-F —» RCS, PLL,
B MSv35942V1

1. To connect BYPASS_REG and PDR_ON pins, refer to Section 2.17: Power supply supervisor and Section 2.18: Voltage
regulator

2. The two 2.2 yF ceramic capacitors should be replaced by two 100 nF decoupling capacitors when the voltage regulator is
OFF.

3. The 4.7 yF ceramic capacitor must be connected to one of the Vpp pin.
4. VDDA=VDD and VSSA=VSS'

Caution:  Each power supply pair (Vpp/Vss, Vppa/Vssa ---) must be decoupled with filtering ceramic
capacitors as shown above. These capacitors must be placed as close as possible to, or
below, the appropriate pins on the underside of the PCB to ensure good operation of the
device. It is not recommended to remove filtering capacitors to reduce PCB size or cost.
This might cause incorrect operation of the device.

3
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Electrical characteristics

Table 17. General operating conditions (continued)

Symbol Parameter Conditions(! Min | Typ | Max | Unit
Power Scale 3 ((VOS[1:0] bits in
PWR_CR register = 0x01), 144 MHz 1.08 |1.14| 1.20
HCLK max frequency
Power Scale 2 ((VOS[1:0] bits in
Regulator ON: 12 Vinternal | WR_CR register = 0x10), 168 MHz | 4 o | 4 55| 4 35
voltage on V, N pins HCLK max frequency with over-drive
CAP_1TYCAP_2 OFF or 180 MHz with over-drive ON
V12 Power Scale 1 ((VOS[1:0] bits in
PWR_CR register = 0x11), 180 MHz
HCLK max frequency with over-drive 1.26 11321 140
OFF or 216 MHz with over-drive ON v
Regulator OFF: 1.2 V external Max frequency 144 MHz 110 {114 | 1.20
voltage must be supplied from  Fyy- " oo 168MHZ 120 | 126 1.32
external regulator on
Veap 1Veap 2 pins(”) Max frequency 180 MHz 1.26 | 1.32| 1.38
Input voltage on RST and FT 2V<Vpp 3.6V -03| - 5.5
a8
pins(® Vop <2V ~03| - | 52
Vv
N Input voltage on TTa pins - -03]| - V%D§‘+
Input voltage on BOOT pin - 0 - 9
LQFP100 - - 465
TFBGA100 - - 351
WLCSP143 - - 641
Power dissipation at Ty =85 °C || qQFpP144 - - 500
Pp for suffix 6 or Tp = 105 °C for mwW
UFBGA176 - - 513
LQFP208 - - 1053
TFBGA216 - - 690
Ambient temperature for 6 suffix | Maximum power dissipation -40 | - 85 °c
. version Low power dissipation{?) -40 | - 105
A
Ambient temperature for 7 suffix | Maximum power dissipation -40 | - 105 °c
version Low power dissipation(!?) -40 | - 125
6 suffix version -40 - 105
TJ Junction temperature range °C
7 suffix version -40 - 125

1. The over-drive mode is not supported at the voltage ranges from 1.7 to 2.1 V.

2. 216 MHz maximum frequency for 6 suffix version (200 MHz maximum frequency for 7 suffix version).

w

Internal reset OFF).

o &

S74

When the ADC is used, refer to Table 62: ADC characteristics.
If VRep+ pin is present, it must respect the following condition: Vppa-Vrer+ < 1.2 V.

DocID027590 Rev 4

Vpp/Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 2.17.2:
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Electrical characteristics STM32F745xx STM32F746xx

Typical and maximum current consumption

The MCU is placed under the following conditions:
e Alll/O pins are in input mode with a static value at Vpp or Vgg (no load).
e All peripherals are disabled except if it is explicitly mentioned.

e  The Flash memory access time is adjusted both to fyc k frequency and Vpp range
(see Table 18: Limitations depending on the operating power supply range).

e  When the regulator is ON, the voltage scaling and over-drive mode are adjusted to
fucLk frequency as follows:

—  Scale 3 for fyc k < 144 MHz
—  Scale 2 for 144 MHz < fyg x £168 MHz
— Scale 1 for 168 MHz < fyc k £216 MHz. The over-drive is only ON at 216 MHz.

e  When the regulator is OFF, the V12 is provided externally as described in Table 17:
General operating conditions:

o The System clock is HCLK, fPCLK1 = fHCLK/4’ and fPCLKQ = fHCLK/Z'
e  External clock frequency is 25 MHz and PLL is ON when fy¢ g is higher than 25 MHz.

e  The typical current consumption values are obtained for 1.7 V < Vpp < 3.6 V voltage
range and for Tp= 25 °C unless otherwise specified.

e  The maximum values are obtained for 1.7 V < Vpp < 3.6 V voltage range and a
maximum ambient temperature (T,) unless otherwise specified.

e  Forthe voltage range 1.7 V < Vpp < 3.6 V, the maximum frequency is 180 MHz.

Table 24. Typical and maximum current consumption in Run mode, code with data processing
running from ITCM RAM, regulator ON

Max(1)
Symbol | Parameter Conditions fheoLk (MH2z) Typ Unit
Tpo=25°C|Tp=85°C|T,=105°C
216 178 208 230¢4) -
200 165 193 212 230
180 147 1714) 185(4) 1984)
A;'n‘;‘f)rlf‘;‘g{(%')s 168 130 152 164 177
144 100 116 127 137
60 44 52 63 73
Supply 25 21 25 36 46
‘o Ffﬂﬁer:toi(;]e 216 102 | 1200 | 141@ ] mA
200 95 111 131 149
180 84 98 112(4) 125(4)
A'ngt‘)?g;gﬁ's 168 75 87 100 112
144 58 67 77 88
60 25 30 41 51
25 12 15 25 36
1. Guaranteed by characterization results.
104/227 DoclD027590 Rev 4 KW
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Electrical characteristics

Table 34. Switching output I/O current consumption“) (continued)

1/0 toggling
Symbol Parameter Conditions frequency (fsw) Typ Tvp Unit
MHz Vpp=3.3V | Vpp=1.8V
2 0.3 0.1
8 1.0 0.5
25 3.5 1.6
Cext =22 pF
C = Cpyr + Cs + Cexr 50 5.9 4.2
60 10.0 4.4
oo /0 switching 84 19.12 5.8 A
Current 90 19.6 -
2 0.3 0.2
8 1.3 0.7
Cext = 33 pF
C = Cpyr + Cs + Cexr 25 3.5 23
50 10.26 5.19
60 16.53 -
1. CINT + Cg, PCB board capacitance including the pad pin is estimated to15 pF.
On-chip peripheral current consumption
The MCU is placed under the following conditions:
e At startup, all I/O pins are in analog input configuration.
e  All peripherals are disabled unless otherwise mentioned.
e |/O compensation cell enabled.
e The ART/L1-cache is ON.
e Scale 1 mode selected, internal digital voltage V12 = 1.32 V.
e HCLK s the system clock. fpc k1 = fHcLk/4, and fpek2 = fHoLk/2
The given value is calculated by measuring the difference of current consumption
— with all peripherals clocked off
—  with only one peripheral clocked on
- fhycLk = 216 MHz (Scale 1 + over-drive ON), fc k = 168 MHz (Scale 2),
fucLk = 144 MHz (Scale 3)
¢  Ambient operating temperature is 25 °C and Vpp=3.3 V.
"_l DoclD027590 Rev 4 117/227
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Table 35. Peripheral current consumption (continued)

Iop(Typ)"
Peripheral Unit
Scale 1 Scale 2 Scale 3

TIM2 19.8 18.7 16.1
TIM3 16.6 15.1 13.6
TIM4 16.2 15.1 13.3
TIM5 19 17.8 15.8

TIM6 3 2.7 25

TIM7 3 2.7 25
TIM12 12.4 11.3 10.3

TIM13 6 5.3 5

TIM14 6 5.3 5

LPTIM1 9.4 8.7 8.1

WWDG 1.8 1.6 1.4

SP12/12520) 3 2.9 2.8
SPI3/1253() 3.2 2.9 2.8

APB1 SPDIFRX 2.2 2 1.7

(up to USART2 12.8 12 10.8 UA/MHz

54 MHz) USART3 15.6 14.2 13.1
UART4 11.8 10.7 9.7

UART5 11.2 10 9.2

12C1 9.8 8.7 7.8

12C2 8.6 7.8 7.2

12C3 8.6 7.8 7.2

12C4 12 10.9 9.7

CAN1 6.8 6 5.6

CAN2 6.8 6 5.8

CEC 1 0.7 0.8

PWR 1.2 0.9 0.8

DAC#) 3 2.7 25

UART7 12.4 11.6 10

UART8 10.4 9.3 8.6

‘Y_I DoclD027590 Rev 4 119/227
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Table 40. LSE oscillator characteristics (f_sg = 32.768 kHz) (') (continued)

Symbol Parameter Conditions Min | Typ | Max | Unit
LSEDRV[1:0]=
. [1:01 OO - - 1048
Low drive capability
LSEDRV[1:0]=1
S [1:01=10 - - 1075

Medium low drive capability
Gp,_crit_max | Maximum critical crystal g, ANV
LSEDRV[1:0]=01

- - 1.7
Medium high drive capability
LSEDRV[1:0]=11 .
High drive capability '
tgy® start-up time Vpp is stabilized - 2 - s

1. Guaranteed by design.

2. Guaranteed by characterization results. tg is the start-up time measured from the moment it is enabled
(by software) to a stabilized 32.768 kHz oscillation is reached. This value is measured for a standard
crystal resonator and it can vary significantly with the crystal manufacturer.

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

Figure 33. Typical application with a 32.768 kHz crystal
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5.3.15

Absolute maximum ratings (electrical sensitivity)

Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.

Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the ANSI/ESDA/JEDEC JS-001-2012 and ANSI/ESD S5.3.1-2009 standards.

Table 53. ESD absolute maximum ratings

Symbol

Maximum

value(V Unit

Ratings Conditions Class

VESD(HBM)

Electrostatic discharge Tp = +25 °C conforming to

voltage (human body model) | ANSI/ESDA/JEDEC JS-001-2012 2 2000

VEspcom)

Ta = +25 °C conforming to ANSI/ESD
$5.3.1-2009, LQFP100, LQFP144, v
LQFP176, LQFP208, WLCSP143, C3 250
UFBGA176, TFBGA100 and TFBGA216
packages

Electrostatic discharge
voltage (charge device model)

1. Guaranteed by characterization results.

Static latchup

Two complementary static tests are required on six parts to assess the latchup
performance:

e A supply overvoltage is applied to each power supply pin

e A current injection is applied to each input, output and configurable 1/0 pin

These tests are compliant with EIA/JESD 78A IC latchup standard.

Table 54. Electrical sensitivities

Symbol

Parameter Conditions Class

LU

Static latch-up class Tp = +105 °C conforming to JESD78A II'level A

5.3.16

3

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable 1/O pins) should be avoided during normal product
operation. However, in order to give an indication of the robustness of the microcontroller in
cases when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibilty to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0O pins programmed in floating input mode. While current is injected into
the 1/O pin, one at a time, the device is checked for functional failures.
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Table 56. 1/0 static characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
i 0.45Vpp+0.3M
FT, TTa and NRS'(I'S)I/O input 1.7 VeVpp<3.6 V DD i i
high level voltage 0-7VDD(2)
Viu 1.75V<Vpp<3.6 V, — vV
BOOT I/O input high level 40 °C<Tp <105 °C ]
voltage 0.17Vpp+0.7M | - -
9 1.7 VVpp<3.6 V,
0 °C<Tp <105 °C
FT, TTa and NRST /O input o 3) i i
hyStereSiS 1.7 VSVDDS3.6 \Y 10 A)VDD
1.75V<Vpp<3.6 V, —
Vhys 40 °C<T, <105 °C v
BOOT I/O input hysteresis 0.1 - -
1.7 VVpp<3.6 V,
0 °C<Tp <105 °C
/0 input leakage current ) Vss <Vin<Vpp - - 1
likg | 1/O FT input leakage current HA
G g Vin=5V ] . 3
All pins
except for
PA10/PB12
(OTG_FS_ID 30 40 50
Weak pull-up | OTG_HS_ID
Rpy |equivalent ) Vin=Vss
resistor(6)
PA10/PB12
(OTG_FS_ID
JOTG_HS_ID ! 10 14
)
kQ
All pins
except for
PA10/PB12
30 40 50
Weak pull- (OTG_FS_ID
down ,OTG_HS_ID
Rep equivalent ) Vin=VoD
resistor(” PA10/PB12
(OTG_FS_ID
JOTG_HS_ID ! 10 14
)
C|o(8) I/0 pin capacitance - - 5 - pF

Guaranteed by design.
Tested in production.
With @ minimum of 200 mV.

Leakage could be higher than the maximum value, if negative current is injected on adjacent pins, Refer to Table 55: I/0
current injection susceptibility

N~

5. To sustain a voltage higher than VDD +0.3 V, the internal pull-up/pull-down resistors must be disabled. Leakage could be
higher than the maximum value, if negative current is injected on adjacent pins.Refer to Table 55: I/O current injection
susceptibility

6. Pull-up resistors are designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the
series resistance is minimum (~10% order).
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General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 43 or Figure 44,
depending on whether Vrgg+ is connected to Vppa or not. The 10 nF capacitors should be
ceramic (good quality). They should be placed them as close as possible to the chip.

Figure 43. Power supply and reference decoupling (Vrgg+ not connected to Vppa)

STM32F
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1
1
1
1
1
1
1
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— [ vom
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1. Vgeg+ input is available on all the packages except TFBGA100 whereas the Vrgp_ is available only on
u

R
FBGA176 and TFBGA216. When Vggg. is not available, it is internally connected to Vppp and Vgga.

Figure 44. Power supply and reference decoupling (Vgrgg+ connected to Vppa)
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£f+ input is available on all the packages except TFBGA100, whereas the Vrgp_ is available only on

1. VR
UFBGA176 and TFBGA216. When Vggg. is not available, it is internally connected to Vppa and Vgga.
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Electrical characteristics

Refer to Section 5.3.17: I/O port characteristics for more details on the input/output alternate
function characteristics (CK, SD, WS).

Table 77. IS dynamic characteristics(")

Symbol Parameter Conditions Min Max Unit
fack 12S Main clock output - 256x8K | 256xFs®) | MHz
Master data: 32 bits - 64xFs
fek 12S clock frequency MHz
Slave data: 32 bits - 64xFs
Dck 12S clock frequency duty cycle | Slave receiver 30 70 %
tyws) WS valid time Master mode - 5 o
thws) WS hold time Master mode 0 -
Slave mode 5 -
tsuws) WS setup time Slave mode 3 ]
PCM short pulse mode(®
Slave mode 0 -
thws) WS hold time Slave mode )
PCM short pulse mode(®
tsusD MR Master receiver 5 -
Su(SD_MR) Data input setup time ns
tsuisb_sRr) Slave receiver 1 -
th(sb MR Master receiver 5 -
(SD_MR) Data input hold time
th(sb_sR) Slave receiver 1.5 -
tysp_sT) Slave transmitter (after enable edge) - 16
= Data output valid time
tysp_mT) Master transmitter (after enable edge) - 3.5
thsp sT Slave transmitter (after enable edge) 5 -
(5D_ST) Data output hold time
th(sp_wmT) Master transmitter (after enable edge) 0 -

1. Guaranteed by characterization results.

2. The maximum value of 256xFs is 45 MHz (APB1 maximum frequency).

3. Measurement done with respect to 12S_CK rising edge.

Note:

3

Refer to RM0385 reference manual I12S section for more details on the sampling frequency

(Fs).

fvck fox, and Dy values reflect only the digital peripheral behavior. The values of these

parameters might be slightly impacted by the source clock precision. Dcy depends mainly
on the value of ODD bit. The digital contribution leads to a minimum value of
(12SDIV/(2*12SDIV+0DD) and a maximum value of (I2SDIV+0ODD)/(2*12SDIV+0DD). Fg
maximum value is supported for each mode/condition.
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Electrical characteristics

3

Table 83. USB HS clock timing parameters(”

Symbol Parameter Min Typ Max Unit
ficLk value to guarantee proper operation of
USB HS interface 30 MHz
FstarT gBiT | Frequency (first transition) | 8-bit £10% 54 60 66 MHz
FsteaDY Frequency (steady state) +500 ppm 59.97 60 60.03 | MHz
DstarT geiT | Duty cycle (first transition) | 8-bit +10% 40 50 60 %
DsTtEADY Duty cycle (steady state) +500 ppm 49.975 50 50.025 %
¢ Time to reach the steady state frequency and ) ) 14 ms
STEADY duty cycle after the first transition '
{START DEV | Clock startup time after the | Peripheral - - 5.6 -
tSTART HOST de-assertion of SuspendM Host - . -
¢ PHY preparation time after the first transition ) ) ) s
PREP of the input clock H
1. Guaranteed by design.
Figure 54. ULPI timing diagram
Clock \ /_\_/ \ / \ /
t > tHC
Control In sC / i
(ULPI_DIR, [
ULPI_NXT) SD » THD
data In ( &
(8-bit) /
Ipc >~ 1pc
Control out \
(ULPI_STP)
d =
ata out
(8-bit) X
ai17361c
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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

3




Package information STM32F745xx STM32F746xx

Table 117. LQFP144, 20 x 20 mm, 144-pin low-profile quad flat package
mechanical data (continued)

millimeters inches(!
Symbol
Min Typ Max Min Typ Max
D1 19.800 20.000 20.200 0.7795 0.7874 0.7953
D3 - 17.500 - - 0.689 -

E 21.800 22.000 22.200 0.8583 0.8661 0.8740
E1 19.800 20.000 20.200 0.7795 0.7874 0.7953
E3 - 17.500 - - 0.6890 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
cce - - 0.080 - - 0.0031

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

Figure 89. LQFP144, 20 x 20 mm, 144-pin low-profile quad flat package
recommended footprint
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1. Dimensions are expressed in millimeters.
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