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Table 2. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx features and

peripheral counts

Peripherals STM32F | STM32F767 | STM32F | STM32F767 | STM32F | STM32F | STM32F |STM32F767 | STM32F | STM32F767 | STM32F | STM32F767
765Vx 1769Vx 765Zx 1769Zx 769Ax 768Ax 765Ix 17691x 765Bx 1769Bx 765Nx I7T69Nx
Flash memory in Kbytes 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 2048 | 1024|2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048
System 512(368+16+128)
Esﬁiin Instruction 16
Backup 4
FMC memory controller Yes("
Quad-SPI Yes
Ethernet Yes No Yes
oo 1
) Advanced- 2
Timers control
Basic 2
Low-power 1
Random number generator Yes
SPI/12S 4/3 (simplex) 6/3 (simplex)®
1’C 4
USART/UART 4/4
USB OTG FS Yes
Communication USB OTG HS Yes
interfaces CAN 3
SAl 2
SPDIFRX 4 inputs
SDMMCA1 Yes
SDMMC2 Yes®
Camera interface Yes
MIPI-DSI Host(*) No Yes No Yes No Yes No Yes
LCD-TFT No Yes | No Yes No Yes No Yes No Yes
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Functional overview

219

2.19.1

3

Figure 7. PDR_ON control with internal reset OFF
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Voltage regulator

The regulator has four operating modes:
e Regulator ON

—  Main regulator mode (MR)

—  Low power regulator (LPR)

—  Power-down
e Regulator OFF

Regulator ON

On packages embedding the BYPASS_REG pin, the regulator is enabled by holding
BYPASS_REG low. On all other packages, the regulator is always enabled.
There are three power modes configured by software when the regulator is ON:
e MR mode used in Run/sleep modes or in Stop modes
— In Run/Sleep modes

The MR mode is used either in the normal mode (default mode) or the over-drive
mode (enabled by software). Different voltages scaling are provided to reach the
best compromise between maximum frequency and dynamic power consumption.
The over-drive mode allows operating at a higher frequency than the normal mode
for a given voltage scaling.

— In Stop modes
The MR can be configured in two ways during stop mode:
MR operates in normal mode (default mode of MR in stop mode)
MR operates in under-drive mode (reduced leakage mode).
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Pinouts and pin description STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

3 Pinouts and pin description

Figure 11. STM32F76xxx LQFP100 pinout
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1. The above figure shows the package top view.
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Pinouts and pin description

Figure 19. STM32F76xxx TFBGA216 ballout
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1. The above figure shows the package top view.
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Pinouts and pin description

Table 10. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and

ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax '6
STM32F767xx STM32F769xx o
C
g
© g
HHEr
= 5] . Additional
= © 2 2 % Alternate functions fdd'tt'.o a
ol | R l|lo|lw |2 B |vw|lw|® S | £ %2 unctions
S|t |« | M| |N|® |~ | N 3 o
oo |lgle |l | o =
[T [T o (T [T [7)] [T [T E
g|lg|@|g|dg|@|(o|g|g|m &
- - S - - e | - -l e c
=
£
o
TIM11_CH1, SPI5_SCK,
SAI1_MCLK_B,
- 19 | K1 25 [ 28 | K1 | NC | 25 | 28 | K1 PF7 IIO|FT| - UART7_TX, ADC3_IN5
QUADSPI_BK1_102,
EVENTOUT
SPI5_MISO, SAI1_SCK_B,
UART7_RTS, TIM13_CH1,
- 20 | L3 [ 26 [ 29 | L3 [ NC | 26 | 29 | L3 PF8 IIO|FT| - QUADSPI_BK1_100, ADC3_IN6
EVENTOUT
SPI5_MOSI, SAI1_FS_B,
UART7_CTS, TIM14_CHA1,
- 21 L2 | 27 [ 30 | L2 [ NC | 27 | 30 | L2 PF9 IIO|FT| - QUADSPI_BK1_IO1, ADC3_IN7
EVENTOUT
QUADSPI_CLK,
- 22 | L1 28 | 31 L1 | K11 ]| 28 | 31 L1 PF10 IIO|FT| - DCMI_D11, LCD_DE, ADC3_IN8
EVENTOUT
PHO- 3)
121 23 | G1 29 [ 32 | G1 |K12| 29 | 32 | G1 0sC IN /IO | FT EVENTOUT OSC_IN
PH1-
13|24 | H1 | 30 | 33 | H1 |K13| 30 | 33 | H1 | OSC_OU |l/O|FT | ® EVENTOUT 0SC_ouT
T
RS
14 1 25 [ I 31 34 [ J1 | L11 ]| 31 34 [ I NRST 110 T - - -
DFSDM1_CKINO,
DFSSiII\g1|_:IgAEIN4, ADC1_IN10,
15126 | M2 | 32 | 35 | M2 [ L12| 32 | 35 | M2 PCO IIO|FT| - — = ADC2_IN10,
OTG_HS_ULPI_STP, ADC3 IN10
FMC_SDNWE, LCD_R5, -
EVENTOUT
TRACEDO,
DFSDM1_DATINO, ADC1_IN11,
SPI2_MOSI/I2S2_SD, ADC2_IN11,
16|27 | M3 | 33 | 36 | M3 [ L13 | 33 | 36 | M3 PC1 IIO|FT| - SAIM1_SD_A, ADC3_IN11,
DFSDM1_CKIN4, RTC_TAMP
ETH_MDC, MDIOS_MDC, 3/WKUP3
EVENTOUT
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Pinouts and pin description STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 10. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx pin and
ball definitions (continued)

Pin Number
STM32F765xx STM32F768Ax ‘6
STM32F767xx STM32F769xx o
.
£
® e
s |8 €|
= ] . Additional
= k3] 2 3 % Alternate functions fdd tt_o 2
ol | R l|lo|lw |2 B |vw|lw|® S | E|®|l=z2 unctions
S|t | = | N|lo|lNa|® |~ | & e o
.o lg |8 (0| 5| (8|8 45 ) =
Llw B 0 | L | W £
g|lg| |9 |C m|o|o|(Q|@ ©
e R I '-|_'- [ a | a '-|_'- c
=
£
o
TIM2_CH4, 12C2_SDA,
DFSDM1_CKIN7,
USART3_RX,
47 1 70 |R13 | 80 [ 91 |[R13| L5 | 80 | 91 |R13 PB11 /O |FT| - OTG_HS_ULPI_D4, -
ETH_MII_TX_EN/ETH_RM
II_TX_EN, DSI_TE,
LCD_G5, EVENTOUT
48 | 71 |M10| 81 92 |L11| P5 | 81 92 | L11 | VCAP_1 | S - - - -
49 | - - - 93 | K9 [ N5 - 93 | K9 VSS S - - - -
50| 72 |N10| 82 | 94 |L10| P4 | 82 | 94 | L10 VDD S - - - -
M1 M1
- - - - 95 4 NC - 95 4 PJ5 IO | FT| - LCD_R6, EVENTOUT -
[2C2_SMBA, SPI5_SCK,
TIM12_CH1,
- - |M11] 83 | 96 |P13| NC | 83 | 96 | P13 PH6 IO | FT| - ETH_MII_RXD2, -
FMC_SDNE1, DCMI_D8,
EVENTOUT
12C3_SCL, SPI5_MISO,
ETH_MII_RXD3,
- - |N12| 84 | 97 |N13| NC | 84 | 97 |N13 PH7 IO | FT| - FMC_SDCKE1, DCMI_D9, -
EVENTOUT
12C3_SDA, FMC_D16,
- - |M12| 85 | 98 | P14 | M5 - 98 | P14 PH8 IO | FT| - DCMI_HSYNC, LCD_R2, -
EVENTOUT
12C3_SMBA, TIM12_CH?2,
- - |M13] 86 | 99 |N14| K4 - 99 |N14 PH9 IO | FT| - FMC_D17, DCMI_DO, -
LCD_RS3, EVENTOUT
TIM5_CH1, 12C4_SMBA,
- - | L13| 87 | 100 |P15| L4 - 100 | P15 PH10 IO | FT| - FMC_D18, DCMI_D1, -
LCD_R4, EVENTOUT
TIM5_CH2, 12C4_SCL,
- - | L12| 88 | 101 |N15| M4 - 101 | N15 PH11 IO | FT| - FMC_D19, DCMI_D2, -
LCD_R5, EVENTOUT

3

74/255 DoclD029041 Rev 4




Pinouts and pin description STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

1. NC (not-connected) pins are not bonded. They must be configured by software to output push-pull and forced to 0 in the
output data register to avoid an extra current consumption in low-power modes. list of pins: P18, PI12, P113, PI14, PF6, PF7,
PF8, PF9, PC2, PC3, PC4, PC5, PI15, PJO, PJ1, PJ2, PJ3, PJ4, PJ5, PH6, PH7, PJ12, PJ13, PJ14, PJ15, PG14, PK3,
PK4, PK5, PK6 and PK7.

2. PC13, PC14, PC15 and PI8 are supplied through the power switch. Since the switch only sinks a limited amount of current
(3 mA), the use of GPIOs PC13 to PC15 and PI8 in output mode is limited: - The speed should not exceed 2 MHz with a
maximum load of 30 pF. - These I/Os must not be used as a current source (e.g. to drive an LED).

3. FT =5V tolerant except when in analog mode or oscillator mode (for PC14, PC15, PHO and PH1).

If the device is in regulator OFF/internal reset ON mode (BYPASS_REG pin is set to VDD), then PAOQ is used as an internal
reset (active low).

5. Internally connected to VDD or VSS depending on part number.

3
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Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate

function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14 | AF15
SPI2/12S SAI2/QU
A SPI/12S zsl'g'gl”ﬁlsz 2/SPI3/12 f,ﬁ'gf%' CAN1/2/T | ADSPIIS UART7/
Port 12C4/UA e | 12cii3) | 1ispianz | 25PI3I2 | syspier | ZUSART | iM12113/ | DMMC2D | 12c4/CAN | FMCISD | o
svs | RTsmM | Timziars | TILPTM | qusarT | saispizy | SYSAMT | usarTy | SUARTA 14quaD | Fspmtio | somm | mmcim | 2SMIL e | svs
112 oeea" | cEC | 12s3/spi | 2CHUR | 23uaRT | JTOOT | SPUFMCY | TG2_HS/ | C2/ETH | DIOS/OT
aisis | ROIDF | sipFsom | S-S/ LCD | OTG1_FS G2_FS
1/SPDIF /LCD
TIM4_C 12C1_SD DFSDM1 | USART1 12S4_SD DCMI_V EVEN
PB7 - - H2 - A - CKIN5 | _RX - - - A FMC_NL | "synG - TOUT
bas ~ |rcasc| TMac | Timto_c | 12c1_sc | DFsDM1 | UART5_ ] CAN1_R | SDMMC2 | ETH MIL_ | SDMMC | DCMID | | o gg | EVEN
L H3 H1 L CKIN7 | RX X D4 TXD3 D4 6 86 | TouT
o8o _ |i2sasp| TMa_c | Tmt1_cH | 12c1_sD | 12N | DFsDM1 [uARTs T| CAN1_T | SDMMC2 | 12C4_SM | SDMMC | DCMID | | ) g7 | EVEN
A H4 1 A 2% | _pATIN | X X D5 BA D5 7 -B7 | TouTt
SPI2_SC -
o810 ) TIM2_C ) ) 12c2_sC | SH12-5C | DFsDM1 | UsART3 ) QUADSP | OTG_HS_| ETH.MIL_| = | Lep oa | EVEN
H3 C 2R>~ | DATIN7 |~ _TX | BK1 N | ULP.D3 | RX_ER G4 TouT
cs
ETH_MIl_
TIM2_C 12C2_SD DFSDM1 | USART3 OTG_HS_ | TX_ENE EVEN
PB11 - H4 - - A - CKIN? RX - - ULPL_D4 | TH_RMII - DSI_TE | LCD_G5 | roy7
Port B - - _ _RMIL
TX_EN
SPI2_NS ETH_MIL_
oB12 ) TIM1_B ) ) 12c2_sM | S 12-0S | DFSDM1 | USART3 | UART5_ | CAN2_R | OTG_HS_| TXDOET |OTG HS| ) EVEN
KIN BA — | DATINT|  _cK RX X ULPLD5 |H RMILT| _ID TOUT
WS
XDO
SPI2_SC ETH_MIL_
PB13 ) TIM1_C ) ) ) S los>C | DFSDM1 | USARTS | UARTS_T | CAN2_T |OTG HS_ | TXD1/ET ) ) ) EVEN
HIN — | ckiNt | _cTs X X ULPL D6 | H_RMILT TOuT
cK |- - _ _RMIL
XD1
oB14 ] TIM1_C | TiMs_cH | USART1_ | sPi2_MI | DFSDM1 | USART3 | UART4_ | TIM12_C | SDMMC2 ] oTG_Hs| ] EVEN
H2N 2N X SO | DATIN2| _RTS RTS H1 DO DM TOUT
bgqs | RTC_RE | TIM1_C .| v _cH | usarri_ | SEIZM ToFspm ] UART4_ | TIM12_C | SDMMC2 ) oTG_Hs| ) EVEN
FIN H3N 3N RX 1252 _cKiNz CcTS H2 D1 P TOUT
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Memory mapping

3

Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx register
boundary addresses(") (continued)

Bus Boundary address Peripheral
0x4001 7C00 - 0x4001 FFFF Reserved
0x4001 7800 - 0x4001 7BFF MDIOS
0x4001 7400 - 0x4001 77FF DFSDM1
0x4001 6C00 - 0x4001 73FF DSI Host
0x4001 6800 - 0x4001 6BFF LCD-TFT
0x4001 6000 - 0x4001 67FF Reserved
0x4001 5C00 - 0x4001 5FFF SAI2
0x4001 5800 - 0x4001 5BFF SAI1
0x4001 5400 - 0x4001 57FF SPI6
0x4001 5000 - 0x4001 53FF SPI5
0x4001 4C00 - 0x4001 4FFF Reserved
0x4001 4800 - 0x4001 4BFF TIM11
0x4001 4400 - 0x4001 47FF TIM10
0x4001 4000 - 0x4001 43FF TIM9

APB2 0x4001 3C00 - 0x4001 3FFF EXTI
0x4001 3800 - 0x4001 3BFF SYSCFG
0x4001 3400 - 0x4001 37FF SPI4
0x4001 3000 - 0x4001 33FF SPI11/12S1
0x4001 2C00 - 0x4001 2FFF SDMMCA1
0x4001 2400 - 0x4001 2BFF Reserved

0x4001 2000 - 0x4001 23FF

ADC1-ADC2 - ADC3

0x4001 1C00 - 0x4001 1FFF

SDMMC2

0x4001 1800 - 0x4001 1BFF Reserved
0x4001 1400 - 0x4001 17FF USART6
0x4001 1000 - 0x4001 13FF USART1
0x4001 0800 - 0x4001 OFFF Reserved
0x4001 0400 - 0x4001 O7FF TIM8
0x4001 0000 - 0x4001 O3FF TIM1
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Electrical characteristics

5.3.3

5.3.4

5.3.5

3

Table 19. VCAP1/VCAP2 operating conditions(")

Symbol Parameter Conditions
CEXT Capacitance of external capacitor 2.2 uF
ESR ESR of external capacitor <2Q

1. When bypassing the voltage regulator, the two 2.2 uF Vcap capacitors are not required and should be

replaced by two 100 nF decoupling capacitors.

Operating conditions at power-up / power-down (regulator ON)

Subject to general operating conditions for Tx.

Table 20. Operating conditions at power-up / power-down (regulator ON)

Symbol Parameter Min Max Unit
Vpp rise time rate 20 oo

tvpp Hs/V
Vpp fall time rate 20 oo

Operating conditions at power-up / power-down (regulator OFF)

Subject to general operating conditions for Ty.

Table 21. Operating conditions at power-up / power-down (regulator OFF)“)
Symbol Parameter Conditions Min | Max | Unit
Vpp rise time rate Power-up 20 oo
tvpp ;
Vpp fall time rate Power-down 20 oo
us/V
Veap 1 and Veap o rise time rate | Power-up 20 o0
tvcap = =
Veap 1 @nd Veap » fall time rate | Power-down 20 o0
1. To reset the internal logic at power-down, a reset must be applied on pin PAO when Vpp reach below
1.08 V.
Reset and power control block characteristics
The parameters given in Table 22 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 17.
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Electrical characteristics

Table 34. Typical and maximum current consumption in Sleep mode, regulator OFF

Max("
£ Typ Unit
Symbol | Parameter | Conditions (||\-II|(|:'I|_ZK) TA=25°C TA= 85 °C TA=105 °C
IDD12 | IDD |IDD12| IDD |IDD12| IDD |IDD12| IDD
180 102 1 114 2 148 2 168 2
Al 168 91 1 101 2 132 2 152 2
Peripherals | 144 71 1 78 2 105 2 122 2
Suppl Enabled(®
upply 60 32 1 37 2 64 2 81 2
current in
IDD12/ | RUN mode 25 16 1 20 2 46 2 64 2 A
IDD from V12 180 | 13 1 18 2 | 53 2 73 2
and VDD
supply Al 168 12 1 16 2 47 2 67 2
Peripherals | 144 9 1 13 2 39 2 56 2
Disabled 60 | 5 1 9 | 2 |3 | 2 | 52 | 2
25 3 1 7 2 33 2 50 2
1. Guaranteed by characterization results, unless otherwise specified.
2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LS| are ON, an additional power consumption
should be considered.
Table 35. Typical and maximum current consumptions in Stop mode
Max(?
Typ
Symbol Parameter Conditions Vop=3.6V Unit
TA = TA = TA = TA =
25°C | 25°C | 85°C [105°C
Flash memory in Stop mode,
i 0.55 3 18 27
Supply cu!'rent In StOP all oscillators OFF, no IWDG
mode, main regulator in
Run mode Flash memory in Deep power
down mode, all oscillators OFF 0.5 3 18 27
lbp_sToOP_NM ,
(normal mode) Flas_h memory in Stop mode, all 042 25 15 24
mode, main regulatorin |Fjash memory in Deep power
Low-power mode down mode, all oscillators OFF, no| 0.37 2.5 15 24
IWDG mA
Regulator in Run mode, Flash
memory in Dgep power down 018 192 6 10
| Supply current in Stop [Mode, all oscillators OFF, no
'?5522?2}?\/[;“" mode, main regulator in |[|WDG
mode) LQW voltage and under- Regulator in Low-power mode,
drive modes Flash memory in Deep power 013 11 6 10
down mode, all oscillators OFF, no ' '
IWDG

1.

574

Data based on characterization, tested in production.
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5.3.17

3

1. Guaranteed by characterization results.

2. Cycling performed over the whole temperature range.

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:

o 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 60. They are based on the EMS levels and classes
defined in application note AN1709.

Table 60. EMS characteristics

Level/

Symbol Parameter Conditions
Class

Voltage limits to be applied on any I/0 pin to Vpp=3.3V, T = +25°C, fiyo1k =

VFESD | induce a functional disturbance ijZG MHz, conforms to IEC 61000- | 2B
Fast transient voltage burst limits to be Vpp=3.3V, Ty =+25 °C, fyc k =

Vet applied through 100 pF on Vpp and Vgg 168 MHz, conforms to IEC 61000- 5A
pins to induce a functional disturbance 4-2

As a consequence, it is recommended to add a serial resistor (1 kQ) located as close as
possible to the MCU to the pins exposed to noise (connected to tracks longer than 50 mm
on PCB).

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...)
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Electrical characteristics

5.3.25 Temperature sensor characteristics

Table 77. Temperature sensor characteristics

Symbol Parameter Min | Typ | Max Unit
.M Vsense linearity with temperature - +1 12 °C

Avg_SIope(” Average slope - 25 - mV/°C
Vps(!) Voltage at 25 °C - o076 - %
tSTART(z) Startup time - 6 10 us
TS_temp(z) ADC sampling time when reading the temperature (1 °C accuracy) | 10 - V&

1. Guaranteed by characterization results.
2. Guaranteed by design.

Table 78. Temperature sensor calibration values

Symbol Parameter

Memory address

TS_CAL1 |TS ADC raw data acquired at temperature of 30 °C, Vppa= 3.3 V

Ox1FFO F44C - 0x1FFO0 F44D

TS_CAL2 |TS ADC raw data acquired at temperature of 110 °C, Vppp= 3.3 V

Ox1FFO F44E - Ox1FFO F44F

5.3.26 Vgt monitoring characteristics

Table 79. Vgar monitoring characteristics

Symbol Parameter Min Typ Max Unit
R Resistor bridge for Vgat - 50 - KQ
Q Ratio on Vgat measurement - 4 -
Er(") Error on Q —1 - +1 %
Ts_vbat(z)(z) ?Er)nCV s:cngslri:gytime when reading the Vgar 5 ) ) us
1. Guaranteed by design.
2. Shortest sampling time can be determined in the application by multiple iterations.
5.3.27 Reference voltage
The parameters given in Table 80 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 17.
Table 80. internal reference voltage
Symbol Parameter Conditions Min | Typ | Max Unit
VRerint | Internal reference voltage —40°C<Tp<+105°C | 118 | 1.21 | 1.24 \Y,
T Vreﬁm(1) ADC sampling time when reading the ) 10 ) ) us
— internal reference voltage
VRERINT S(z) Internal reference voltage spread over the Vpp = 3V + 10mV ) 3 5 mv
= temperature range
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Figure 49. I2S slave timing diagram (Philips protocol)(!)
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-— tc(CK —N
g. | 1 1 1
-_— 1 I 1 1
X 1 1 1 1
(@] ! It ]
cPoL =1 —\_/_\_/_\_/
1 1
tW(CKH)—iﬂ—>.<—>I|— tW(CKL)E : th(ws)
WS input ] : \ : !
tsu(ws) i | e>ty(SD _ST)  e-th(SD_ST)
L
SDtransmit X LSB transmit(Z)X MSB transmit Bitn transmit Y LSB transmit
tsu(SD_SRY) ' Lth(SD_SR)
SDreceive X LSB receive(?) Y MSB receive Bitn re_c:ai:/? ) 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)“)

CPOL=0

CK output

CPOL =1

:;]; th(ws)

1
WS output :
I ty(SD_MT) h(SD_MT)
! - -
SDtransmit X LSB transmit zx MSB transmit Bitn transmit LSB transmit
tsu(SD_MR th(SD_MR)
SDreceive X LSB receive(?) MSB receive Bitn receive X 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 89. SAI characteristics!!) (continued)

(St;:r:s,snz;)x X X X Slat n X : Slot n+2 X:

tsu(SD_MR) «—»&—»: th(SD_MR)

SAI_SD_X X X X S;‘Ot n X A X:

(receive)

Symbol Parameter Conditions Min Max Unit
Slave transmitter (after enable edge) 12
2.7<sVDD<3.6V
tysp B sT) | Data output valid time
v(SD_B_ST) Slave transmitter (after enable edge) 20
1.71<VDD<3.6V
thsp_s_mT) | Data output hold time | Slave transmitter (after enable edge) 5 -
—= ns
Master transmitter (after enable edge) 15
2.7<sVDD<3.6V
tysp mT) A | Data output valid time
V(SD_MT)_ Master transmitter (after enable edge) 20
1.71<VDD<3.6V
thsp_a_mT) | Data output hold time | Master transmitter (after enable edge) 5 -
1. Guaranteed by characterization results.
2. APB clock frequency must be at least twice SAI clock frequency.
3. With Fg=192kHz.
Figure 53. SAl master timing waveforms
1/fgck
.
SAI_SCK_X . \ : ; ! :
i : j & th(FS)
SAI_FS_X | \. ; ' : /
(output) ty(FS) -P‘—‘*. . ty(SD_MT) ¢—>! <> Ih(SD_MT)

MS32771V1
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Note:

190/255

Table 91. USB OTG full speed DC electrical characteristics (continued)

Symbol Parameter Conditions I\I(I:r; Typ. M(?)x Unit

PA11, PA12, PB14, PB15
(USB_FS_DP/DM, 17 21 24

R USB_HS_DP/DM) Vo=

PP PA9, PB13 N PP

(OTG_FS_VBUS, 24 |52 8
OTG_HS_VBUS) kQ
PA12, PB15 (USB_FS_DP, _
USB_HS_DP) Vin = Vss 15 [ 18| 21

Rpy PA9, PB13
(OTG_FS_VBUS, VN = Vss 0.55 |0.95| 1.35
OTG_HS_VBUS)

. All the voltages are measured from the local ground potential.
. The USB OTG full speed transceiver functionality is ensured down to 2.7 V but not the full USB full speed

electrical characteristics which are degraded in the 2.7-t0-3.0 V Vppysg voltage range.
Guaranteed by design.
R is the load connected on the USB OTG full speed drivers.

When VBUS sensing feature is enabled, PA9 and PB13 should be left at their default state
(floating input), not as alternate function. A typical 200 uA current consumption of the
sensing block (current to voltage conversion to determine the different sessions) can be
observed on PA9 and PB13 when the feature is enabled.

Figure 55. USB OTG full speed timings: definition of data signal rise and fall time

Crossover
. . points
Differential
data lines / \
Vers == I
Vss !

ai14137

Table 92. USB OTG full speed electrical characteristics(")

Driver characteristics

Symbol Parameter Conditions Min Max Unit
t, Rise time(@) C_ =50 pF 4 20 ns
t; Fall time(@) C_ =50 pF 4 20 ns
trim Rise/ fall time matching t/t 90 110 %
VcRrs Output signal crossover voltage - 1.3 2.0 \Y
ZpRry Output driver impedance(®) Drivml%\;igh or 28 44 Q
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Refer to Section 5.3.20: I/O port characteristics for more details on the input/output
characteristics.

Asynchronous waveforms and timings

Figure 61 through Figure 64 represent asynchronous waveforms and Table 7100 through
Table 107 provide the corresponding timings. The results shown in these tables are
obtained with the following FMC configuration:

e  AddressSetupTime = 0x1

e AddressHoldTime = 0x1

e DataSetupTime = 0x1 (except for asynchronous NWAIT mode , DataSetupTime = 0x5)
e  BusTurnAroundDuration = 0x0

e  Capcitive load CL = 30 pF

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

Figure 61. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms

tw(NE)
FMC_NE _\\ ’
ty(NOE_NE)- tw(NOE) »1a»-th(NE_NOE)
FMC_NOE 1 /_
FMC_NWE _/ \
> tya_NE) thia_NoE)y T+
FMC_A[25:0] I Address
> ty(BL_NE) thBL_NOE) T€T%]
FMC_NBL[1:0] _T
th(Data_NE)
le———tsy(Data_NOE)—> th(Data_NOE)
le——tsy(pata_NE) ———t
FMC_D[15:0] Data X
> ty(NADV_NE)
tw(NADV)
FMC_NADV )
FMC_NWAIT
[ &—th(NE_NWAIT) —]
tsu(NWAIT_NE) — |
MS32753V1

1. Mode 2/B, C and D only. In Mode 1, FMC_NADYV is not used.
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Electrical characteristics

Table 122. DFSDM measured timing 1.71-3.6V (continued)

Symbol Parameter Conditions Min Typ Max Unit
SPI mode (SITP[1:0]=0,1),
twh(CKIN) Input clock high External clock mode . )
twi(CKIN) and low time (SPICKSEL[1:0]=0), TCKIN2-0.5 | Tewn/2
1.71<Vpp<3.6V
SPI mode (SITP[1:0]=0,1),
¢ Data input setup External clock mode 9 )
su time (SPICKSEL[1:0]=0),
1.71<Vpp<3.6V
ns
SPI mode (SITP[1:0]=0,1),
¢ Data input hold External clock mode 3 )
h time (SPICKSEL[1:0]=0),
1.71<Vpp<3.6V
Manchester mode
Ma'nchester data (SITP[1:0]=2,3), (CKOUTDIV+1) (2*CKOUTDIV)
TManchester | Period (recovered Internal clock mode *T “T
clock period) (SPICKSEL[1:0]x0), DFSDMCLK DFSDMCLK
1.71<Vpp<3.6V
Kys DoclD029041 Rev 4 221/255
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Package information

3

Figure 90. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package

recommended footprint

J000000nmaoR0OnaoRe0mooACCDooACCGmmoEC D RE
T Oaooomg '
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7 Ordering information

Table 136. Ordering information scheme
Example: STM32 F 76x V G T 6 xxx

Device family
STM32 = ARM-based 32-bit microcontroller

Product type

F = general-purpose

Device subfamily

765= STM32F765xx, USB OTG FS/HS, camera interface, Ethernet
767= STM32F767xx, USB OTG FS/HS, camera interface,
Ethernet, LCD-TFT

768 = STM32F768Ax, USB OTG FS/HS, camera interface,

DSI host, WLCSP with internal regulator OFF

769= STM32F769xx, USB OTG FS/HS, camera interface,
Ethernet, DSI host

Pin count
V =100 pins
Z =144 pins
| =176 pins
A =180 pins
B = 208 pins
N = 216 pins

Flash memory size
G = 1024 Kbytes of Flash memory
| = 2048 Kbytes of Flash memory

Package
T =LQFP
K =UFBGA
H=TFBGA
Y = WLCSP

Temperature range

6 = Industrial temperature range, —40 to 85 °C.
7 = Industrial temperature range, —40 to 105 °C.

Options

XXX = programmed parts
TR = tape and reel

For a list of available options (speed, package, etc.) or for further information on any aspect
of this device, please contact your nearest ST sales office.
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