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Functional overview STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

2.19.2
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e LPRis used in the Stop modes:
The LP regulator mode is configured by software when entering Stop mode.
Like the MR mode, the LPR can be configured in two ways during stop mode:
—  LPR operates in normal mode (default mode when LPR is ON)
—  LPR operates in under-drive mode (reduced leakage mode).

e Power-down is used in Standby mode.

The Power-down mode is activated only when entering in Standby mode. The regulator
output is in high impedance and the kernel circuitry is powered down, inducing zero
consumption. The contents of the registers and SRAM are lost.

Refer to Table 3 for a summary of voltage regulator modes versus device operating modes.
Two external ceramic capacitors should be connected on Vcap 1 and Veap o pin.

All packages have the regulator ON feature.

Table 3. Voltage regulator configuration mode versus device operating mode(")

Voltage regulator

. . Run mode Sleep mode Stop mode Standby mode
configuration

Normal mode MR MR MR or LPR -

Over-drive
mode®

Under-drive mode - - MR or LPR -

MR MR - -

Power-down

mode ) Yes

1. ‘~ means that the corresponding configuration is not available.

2. The over-drive mode is not available when Vpp = 1.7 to 2.1 V.

Regulator OFF

This feature is available only on packages featuring the BYPASS_REG pin. The regulator is
disabled by holding BYPASS_REG high. The regulator OFF mode allows to supply
externally a V4 voltage source through Vcap 4 and Veap o pins.

Since the internal voltage scaling is not managed internally, the external voltage value must
be aligned with the targeted maximum frequency.The two 2.2 yF ceramic capacitors should
be replaced by two 100 nF decoupling capacitors.

When the regulator is OFF, there is no more internal monitoring on V5. An external power
supply supervisor should be used to monitor the V4, of the logic power domain. PAO pin
should be used for this purpose, and act as power-on reset on V4, power domain.

In the regulator OFF mode, the following features are no more supported:

e PAO cannot be used as a GPIO pin since it allows to reset a part of the V4, logic power
domain which is not reset by the NRST pin.

e Aslong as PAO is kept low, the debug mode cannot be used under power-on reset. As
a consequence, PAO and NRST pins must be managed separately if the debug
connection under reset or pre-reset is required.

e The over-drive and under-drive modes are not available.
e The Standby mode is not available.
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Functional overview STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

The RTC clock sources can be:

e A 32.768 kHz external crystal (LSE)

e An external resonator or oscillator(LSE)

e Theinternal low power RC oscillator (LSI, with typical frequency of 32 kHz)

e  The high-speed external clock (HSE) divided by 32

The RTC is functional in Vgar mode and in all low-power modes when it is clocked by the

LSE. When clocked by the LSI, the RTC is not functional in Vgat mode, but is functional in
all low-power modes.

All RTC events (Alarm, WakeUp Timer, Timestamp or Tamper) can generate an interrupt
and wakeup the device from the low-power modes.

2.21 Low-power modes

The devices support three low-power modes to achieve the best compromise between low
power consumption, short startup time and available wakeup sources:

e Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can
wake up the CPU when an interrupt/event occurs.

e  Stop mode
The Stop mode achieves the lowest power consumption while retaining the contents of

SRAM and registers. All clocks in the 1.2 V domain are stopped, the PLL, the HSI RC
and the HSE crystal oscillators are disabled.

The voltage regulator can be put either in main regulator mode (MR) or in low-power
mode (LPR). Both modes can be configured as follows (see Table 5: Voltage requlator
modes in stop mode):

—  Normal mode (default mode when MR or LPR is enabled)

— Under-drive mode.

The device can be woken up from the Stop mode by any of the EXTI line (the EXTI line
source can be one of the 16 external lines, the PVD output, the RTC alarm / wakeup /

tamper / time stamp events, the USB OTG FS/HS wakeup or the Ethernet wakeup and
LPTIM1 asynchronous interrupt).

Table 5. Voltage regulator modes in stop mode

Voltage regulator .
configuration Main regulator (MR) Low-power regulator (LPR)
Normal mode MR ON LPR ON
Under-drive mode MR in under-drive mode LPR in under-drive mode

e Standby mode

The Standby mode is used to achieve the lowest power consumption. The internal
voltage regulator is switched off so that the entire 1.2 V domain is powered off. The
PLL, the HSI RC and the HSE crystal oscillators are also switched off. After entering
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Functional overview

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 6. Timer feature comparison

Max Max
Timer . Counter | Counter | Prescaler DMA Capture/ | Complem interface | timer
Timer L request | compare entary
type resolution | type factor eneration | channels | outout clock clock
9 P (MHz) | (MHz)™"
Up Any
Advanced | TIM1, 4oy | poyn, | Integer Yes 4 Yes 108 216
-control TIM8 Up/down between 1
P and 65536
TIM2 Up, in?; yer
| 32-bit | Down, 9 Yes 4 No 54 |108/216
TIM5 Up/down between 1
P and 65536
TIM3 Up, in?en yer
| 16-bit | Down, 9 Yes 4 No 54 | 108/216
TIM4 Un/down between 1
P and 65536
Any
TIM9 |  16-bit Up integer No 2 No 108 216
between 1
General and 65536
purpose Any
TIM10, . integer
TIMA1 16-bit Up between 1 No 1 No 108 216
and 65536
Any
TIM12 | 16-bit Up Integer No 2 No 54 | 108/216
between 1
and 65536
Any
TIM13, . integer
TIM14 16-bit Up between 1 No 1 No 54 108/216
and 65536
Any
. TIMS, . integer
Basic TIM7 16-bit Up between 1 Yes 0 No 54 108/216
and 65536

1. The maximum timer clock is either 108 or 216 MHz depending on TIMPRE bit configuration in the RCC_DCKCFGR

register.
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Pinouts and pin description

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Figure 18. STM32F76xxx UFBGA176 ballout
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1. The above figure shows the package top view.
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Pinouts and pin description STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

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 I Input only pin
/0 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
Alternate . .
. Functions selected through GPIOx_AFR registers
functions
Addltlpnal Functions directly selected/enabled through peripheral registers
functions

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

Pin Number
STM32F765xx STM32F768Ax '6
STM32F767xx STM32F769xx @
-
£
© o
HEIR
= ° . Additional
- k7] 2 3 % Alternate functions fdd tt_o 2
ol | L |lo ||l [D|w|w|® 5 S0 2 unctions
O | « ~ o | & © ~ S | & = o
a | o o o [+ o o o o o [] -
Lol 2L 0 | L | w £
glg| |9 |C E O |0 | C E ©
e T I = I e e ) I B O c
=
£
o
TRACECLK, SP14_SCK,
SAI1_MCLK_A,
1 1 | A2 1 1 | A3 [E10| 1 1 | A3 PE2 IIO|FT| - QUADSPI_BK1_102, -
ETH_MII_TXD3,
FMC_A23, EVENTOUT
TRACEDO, SAI1_SD_B,
2 (2| A1 2 2 | A2 |[F10| 2 2 | A2 PE3 IIO|FT| - FMC_A19. EVENTOUT -

3
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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 =
STM32F767xx STM32F769xx @
-
£
© <
5 8l 2] o
= ° . Additional
= k3] 2 3 % Alternate functions fdd tt_o 2
o|ld | L |lo |0l |D|vw|w|f S | E|®|l=z2 unctions
S| < | « ~ o | & ) ~ o | & = o
ool |2 ||| (e |B|g o =
Lk 2w | L | e =
c|lg|@loc|jg|@lo|lc|c|@ ©
e R I '-|_'- [ a | a '-|_'- c
2 c
=
DFSDM1_CKIN1,
DF:gﬁTM(IZ?(%UT ADC1_IN12,
17128 | M4 | 34 | 37 [ M4 | NC | 34 | 37 | M4 PC2 IO | FT| - - ’ ADC2_IN12,
OTG_HS_ULPI_DIR, ADC3 IN12
ETH_MII_TXD2, -
FMC_SDNEO, EVENTOUT
DFSDM1_DATIN1,
SPENOSIESD. | pooy s
18129 | M5 | 35 [ 38 | L4 | NC | 35 | 38 | L4 PC3 IO | FT| - - = ’ ADC2_IN13,
ETH_MII_TX_CLK, ADC3 IN13
FMC_SDCKEQ, ~
EVENTOUT
- 30 - 36 | 39 | J5 - 36 | 39 | J5 VDD S - - - -
-l - - -] -1J6] - -1-1]1JI6] vss |s|-]|- - -
19131 | M1 |37 |40 | M1 (M11| 37 | 40 | M1 VSSA S - - - -
-l - Nt - - Nt | - | -] - |N| VREF- | S| - | - - -
20| 32 | P1 38 | 41 P1 - 38 | 41 P1 VREF+ S - - - -
21| 33 | R1 39 | 42 | R1 [M12| 39 | 42 | R1 VDDA S - - - -
TIM2_CH1/TIM2_ETR,
TIM5_CH1, TIM8_ETR, ADC1_INO,
PAO- o USART2_CTS, ADC2_INO,
22|34 | N3 | 40 | 43 | N3 |M13| 40 | 43 | N3 | o \p |VO|FT UART4, TX, SAI2 SD_B. | ADG3 INO,
ETH_MII_CRS, WKUP1
EVENTOUT
TIM2_CH2, TIM5_CH2,
USART2_RTS,
QUAUDg'I?D-:—“IgEi(’ 103 ADCT_INT,
231 35| N2 | 41 44 | N2 | J11 | 41 44 | N2 PA1 IIO|FT| - — - ADC2_IN1,
SAI2_MCLK_B, ADC3 IN1
ETH_MII_RX_CLK/ETH_R -
MIl_REF_CLK, LCD_R2,
EVENTOUT
68/255 DoclD029041 Rev 4 ‘y_l




STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Pinouts and pin description

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

Pin Number

STM32F765xx
STM32F767xx

STM32F768Ax
STM32F769xx

LQFP100

LQFP144

UFBGA176

LQFP176

LQFP208

TFBGA216

wLcspP1so(
LQFP176

LQFP208

TFBGA216

Pin name (function after reset

Pin type

1/0 structure

Notes

Alternate functions

Additional
functions

65

98

G14

17

140

G14

G8 | 121

140

G14

PC8

110

FT

TRACED1, TIM3_CH3,
TIM8_CH3, UART5_RTS,
USART6_CK,
FMC_NE2/FMC_NCE,
SDMMC1_D0, DCMI_D2,
EVENTOUT

66

99

F14

118

141

F14

E1 | 122

141

F14

PC9

110

FT

MCO2, TIM3_CH4,
TIM8_CH4, 12C3_SDA,
12S_CKIN, UART5_CTS,

QUADSPI_BK1_l00,
LCD_G3, SDMMC1_Df,
DCMI_D3, LCD_B2,
EVENTOUT

67

100

F15

119

142

F15

E2 | 123

142

F15

PA8

110

FT

MCO1, TIM1_CHT,
TIM8_BKIN2, 12C3_SCL,
USART1_CK,
OTG_FS_SOF, CAN3_RX,
UART7_RX, LCD_B3,
LCD_R6, EVENTOUT

68

101

E15

120

143

E15

F4 | 124

143

E15

PA9

110

FT

TIM1_CH2, 12C3_SMBA,
SPI2_SCK/I2S2_CK,
USART1_TX, DCMI_DO,
LCD_R5, EVENTOUT

OTG_FS_V
BUS

69

102

D15

121

144

D15

F5 | 125

144

D15

PA10

110

FT

TIM1_CH3, USART1_RX,
LCD_B4, OTG_FS_ID,
MDIOS_MDIO, DCMI_D1,
LCD_B1, EVENTOUT

70

103

C15

122

145

C15

E3 | 126

145

C15

PA11

110

FT

TIM1_CH4,
SPI2_NSS/1252_WS,
UART4_RX,
USART1_CTS, CAN1_RX,
OTG_FS_DM, LCD_R4,
EVENTOUT

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 sPiizs | SR 2125 | 2ispi3i2 | SPSSA | CAN1/2IT | ADSPIS UART7/
Port 12C4/UA e | 12cii3) | 1ispianz | 25PI3I2 | syspier | ZUSART | iM12113/ | DMMC2D | 12c4/CAN | FMCISD | o
svs | RT5TM | Tm3iass | 11T | aiusaRT | sispis | S50 | usarTy | §DARTY | 14/quAD | Fspmiio | 3somm | mmcim | 2SI | cp | 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
AT ) TIM1_C ) ) ) S osh” | UART4_ | USARTA ) CAN1 R | OTG FS_ ) ) | b ra | EVEN
H4 22| RX CTS X DM R4 | Tout
SPI2_SC
PA12 o |tmiET| ) ) S losoC | UARTA_ | USART1 | SAI2FS | CAN1_T |OTG Fs_ ) ) | b rs | EVEN
R Foall B “RTS B X DP RS | touT
Port A JTMS- EVEN
PA13 | swpio - - - - - - - - - - - - - - TOUT
JTCK- EVEN
PA14 1 swelk - - - - - - - - - - - - - - TOUT
TIM2_C SPI1_NS | SPI3_NS
PA15 | JTDI | H1TIM2| - ; oM | 'sn2s1_ | sn2s3_ | SPIGNS | UARTA. - ; cana_tx | VARTT- | ; oy
ETR ws ws
TIM1_C | TIM3_C | TIM8_CH ] | DFsDMm1 ] UART4_ OTG_HS_|ETH.MI_| ] EVEN
PBO - HN H3 2N _CKOUT cts | LCDR3 | yipi D1 | RXD2 LCD_G1 | oyt
TIM1_C | TIM3_C | TIM8_CH DFSDMA1 OTG_HS_ | ETH_MII_ EVEN
PB1 - H3N H4 3N - - | _DATINM - - LCD_R6 | yipl D2 | RXD3 - - | LCD_GO | rouT
oB2 ) ) ) ) ) . |san_sp | O QUADSP [DFSDM1_| ) ) ) EVEN
A 125 | CLK | CKIN1 TOUT
JTDOT | M2 ¢ SPI1_SC | SPI3_SC SPI6_SC SDMMC2 | CAN3_R | UART? EVEN
PB3 | RACES | I'\2 ; ; ; KN2S1_ | K253 - o - o - - - ; N
Port B WO CK CK -
o84 | NJTRST TIM3_C SPI1_MI | SPI3_MI SSF/’I'22§'2"S SPI6_MI SDMMC2 | cans T | UART7_ EVEN
- H1 - - SO SO =% | so - D3 — X - - TOUT
SPI1_M | SPI3_M
- ) UART5_ | TIM3_C ) 1201_SM | SESM | SEinsas | . | SPIE_MO | CAN2_R | OTG_HS_| ETH_PPS | FMC_SD | DCMID | | oo 7 | EVEN
RX H2 BA 2 2 Si X ULPLD7 | _OUT | CKE1 10 _G7 | TouT
QUADSPI
- ) UART5_ | TIM4_C | HDMI- | 12c1_SC | DFsDM1 | USARTH ) canz_T | AP | 12ca_sc | FMC_sD | DemiD | EVEN
> H1 CEC C DATINS | _TX x| -BK L NEA 5 TOUT

XX69L4ZEINLS XV89L4ZEINLS XXL9L4ZEINLS XXG9.L4ZEINLS

uonduosap uid pue sjnould



Memory mapping

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

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

Bus Boundary address Peripheral
0x4000 8000- 0x4000 FFFF Reserved
0x4000 7C00 - 0x4000 7FFF UARTS8
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 CAN3
0x4000 3000 - 0x4000 33FF IWDG
0x4000 2C00 - 0x4000 2FFF WWDG

0x4000 2800 - 0x4000 2BFF

RTC & BKP Registers

0x4000 2400 - 0x4000 27FF

LPTIMA1

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 0CO00 - 0x4000 OFFF TIMS
0x4000 0800 - 0x4000 OBFF TIM4
0x4000 0400 - 0x4000 O7FF TIM3
0x4000 0000 - 0x4000 O3FF TIM2

1. The gray color is used for reserved Flash memory addresses.
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Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 28. Typical and maximum current consumption in Run mode, code with data processing
running from Flash memory (Dual bank mode), regulator ON

Max(")
Symbol | Parameter | Conditions | fyc k (MH2) Typ Unit
TA= 25°C | TA=85 °C | TA=105 °C
216 176 194 240 -
200 164 181 227 255
180 149 163 198 220
All peripherals
enabled@®) 168 133 145 178 198
144 106 116 143 161
60 54 60 87 105
Supply 25 27 31 58 76 A
Ipp current in
RUN mode 216 77 88 135 -
200 72 82 129 157
180 67 75 110 131
All peripherals
disabled® 168 60 67 99 120

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.

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 STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 36. Typical and maximum current consumptions in Standby mode

Typ(1) Max(z)
Ta=25°C Ta= | Ta= | Ta®
Symbol | Parameter Conditions A 25°C | 85°C [ 105°C | Unit
Vop =| Vbp= | Vbp = =
1.7V | 24V |33V Vop =33V
Backup SRAM OFF, RTC and 3) 3) (3)
LSE OFF 1.1 1.9 24 5 18 38
Backup SRAM ON, RTC and 3) (3) 3)
LSE OFF 1.9 2.7 3.2 6 23 48
Backup SRAM OFF, RTC ON
and LSE in low drive mode 17 27 3.5 / 26 55
Backup SRAM OFF, RTC ON
and LSE in medium low drive | 1.7 2.7 3.5 7 26 56
mode
Backup SRAM OFF, RTC ON
and LSE in medium high drive | 1.8 2.8 3.6 8 28 57
Supply current |iy0de
Ipp sTBY |in Standby MA
- mode Backup SRAM OFF, RTC ON
and LSE in high drive mode 1.9 29 3.7 8 28 59
Backup SRAM ON, RTC ON
and LSE in low drive mode 2.4 3.4 43 8 31 65
Backup SRAM ON, RTC ON
and LSE in Medium low drive | 2.4 3.5 4.3 8 31 65
mode
Backup SRAM ON, RTC ON
and LSE in Medium high drive | 2.6 3.7 4.5 8 33 68
mode
Backup SRAM ON, RTC ON
and LSE in High drive mode 26 3.7 4.5 9 33 68

1. The typical current consumption values are given with PDR OFF (internal reset OFF). When the PDR is OFF (internal reset
OFF), the typical current consumption is reduced by additional 1.2 pA.

Guaranteed by characterization results, unless otherwise specified.

Guaranteed by test in production.

3
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Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 51. MIPI D-PHY characteristics(!) (continued)

Symbol Parameter Conditions Min Typ Max Unit
VL Output low level voltage - 11 1.2 1.2 \Y
ViL.ups | Output high level voltage - -50 - 50 mV

Vi Outputllmpedance of LP } 110 - - Q
transmitter

Vhys 15%-85% rise and fall time - - - 25 ns
LP Contention Detector Characteristics
ViLcp Logic 0 contention threshold - - - 200 v
m
Vihco Logic 0 contention threshold - 450 - -
1. Guaranteed based on test during characterization.
Table 52. MIPI D-PHY AC characteristics LP mode and HS/LP
transitions(!)
Symbol Parameter Conditions Min Typ Max Unit
T Transmitted length of any Low- ) 50 ) )
LPX Power state period
Time that the transmitter drives
the Clock Lane LP-00 Line
TCLK-PREPARE state immediately before the - 38 - 95 ns

HS-0 Line state starting the HS
transmission.

TcoLk-PREPARE | Time that the transmitter drives
+ the HS-0 state prior to starting - 300 - -
TCLK—ZERO the clock.

Time that the HS clock shall be
driven by the transmitter prior to
TeLK-PRE any associated Data Lane - 8 - - ul
beginning the transition from
LP to HS mode.

152/255 DoclD029041 Rev 4
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Electrical characteristics

Table 85. SPI dynamic characteristics(!) (continued)

Symbol Parameter Conditions Min Typ Max Unit
4
tsu(Ml) Master mode ) - -
Data input setup time 9
tsu(Sl) Slave mode 4.5 - -
th(MI) Master mode ?4) - -
Data input hold time 0
th(SI) Slave mode 2 - -
ta(SO) Data output access time Slave mode 7 - 21
tdis(SO) | Data output disable time Slave mode 5 - 12 ns
Slave mode 2.7<VDD<3.6V - 6.5 10
tv(SO)
Data output valid time Slave mode 1.71<VDD<3.6V - 6.5 13.5
tv(MO) Master mode - 2 6
Slave mode 45
th(SO) Data output hold time 1.71=VDD=<3.6V -
th(MO) Master mode 0 - -

1. Guaranteed by characterization results.
Excepting SPI1 with SCK 10 pin mapped on PAS5. In this configuration, Maximum achievable frequency is 40MHz.

Maximum Frequency of Slave Transmitter is determined by sum of Tv(SO) and Tsu(Ml) intervals which has to fit into SCK
level phase preceding the SCK sampling edge.This value can be achieved when it communicates with a Master having
Tsu(MI)=0 while signal Duty(SCK)=50%.

4. Only for SPI6.

Figure 46. SPI timing diagram - slave mode and CPHA =0

§ H—tc(SCK)—N H—th(NSS)—>‘
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X 1 P P | P
B | CPHA=0 ; \ | ¥y ; |
CPOL=1 § A 4T N ; A
—ta(soy 3 § % ;“—tw(SCKL)—ﬁ i*tv(sorhi —th(soy § § "H‘-tf(SCK)— _tdis(SO)"f_é‘
MISO output4< | Firstbit OUT >< Next bits OUT >< Last bit OUT >—
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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

3
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Table 97. Dynamics characteristics: Ethernet MAC signals for RMII(")

Symbol Parameter Min Typ Max Unit
tsurxp) | Receive data setup time 1 - -

tinrxp) | Receive data hold time 2 - -

tsucrs) | Carrier sense setup time 2 - - -
tincrs) | Carrier sense hold time 2 - -

tyrxen) | Transmit enable valid delay time 7.5 8 12

tyTxp) | Transmit data valid delay time 7 7.5 12.5

1. Guaranteed by characterization results.

Table 98 gives the list of Ethernet MAC signals for Mll and Figure 58 shows the
corresponding timing diagram.

Figure 59. Ethernet MIl timing diagram

MII_RX_CLK / \ / \

tsu(RXD) ih(RXD)
Su(ER) —{« < i Gh(ER)
tsu(DV) tih(DV)
MIl_RXD[3:0]
MII_RX_DV

MII_RX_ER

/
Y e W A

t4(TXEN)
+—tyTxD) ]

MIL_TX_EN
MII_TXDI[3:0] >< ><

ai15668b

Table 98. Dynamics characteristics: Ethernet MAC signals for MiI(")

Symbol Parameter Min Typ Max Unit
tsyrxp) | Receive data setup time 1 - -

tinrxp) | Receive data hold time 25 - -

tsupv) |Data valid setup time 1.5 - -

tinpvy |Data valid hold time 0.5 - - o
tsyer) | Error setup time 2.5 - -

tiner) | Error hold time 0.5 - -

tyrxeny | Transmit enable valid delay time 10 8 13

tyrxpy | Transmit data valid delay time 9 7.5 13

3
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Electrical characteristics

3

Table 111. Synchronous non-multiplexed PSRAM write timings“)

Symbol Parameter Min Max Unit
tcLk) FMC_CLK period 2Thek — 0.5 -
tycLkL-NExt) | FMC_CLK low to FMC_NEX low (x=0..2) - 2
tcLkH-NExH) | FMC_CLK high to FMC_NEx high (x=0...2) Thok + 0.5 -
tacLkL-NapvL) | FMC_CLK low to FMC_NADV low - 0.5
ty(cLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tayckr-av) | FMC_CLK low to FMC_Ax valid (x=16...25) - 25
tycLkn-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) Thelk - .
tacLkL-nweL) | FMC_CLK low to FMC_NWE low - 1.5
ta(cLkH-NweH) | FMC_CLK high to FMC_NWE high Thok + 1 -
tacLkL-Data) | FMC_D[15:0] valid data after FMC_CLK low - 3.5
tacLkL-nBLL) |FMC_CLK low to FMC_NBL low - 2
tycLkn-NBLH) | FMC_CLK high to FMC_NBL high Thok 1 -
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 69 through Figure 72 represent synchronous waveforms, and Table 112 and

Table 113 provide the corresponding timings. The results shown in this table 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.

DoclD029041 Rev 4
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Table 118. Quad-SPI characteristics (continued)in SDR mode(") (continued)

Symbol Parameter Conditions Min Typ Max Unit
tW(CKH) | Quad-SPI clock high and (CKy2-1] - t(CK)/2
tw(CKL) low time t(CK)/2 - |HCK)2 + 1
ts(IN) Data input setup time 0.5 - -
th(IN) Data input hold time 3 - - ns
2.7 V<Vpp<3.6 V - 1.5 3.5
tv(OUT) Data output valid time
1.71 V<Vpp<3.6 V - 1.5 2
th(OUT) Data output hold time - 0.5 - -
1. Guaranteed by characterization results.
Table 119. Quad SPI characteristics in DDR mode()
Symbol Parameter Conditions Min Typ Max Unit
2.7 V<Vpp<3.6 V 80
CL=20 pF
Quad-SPI clock 1.8 V<Vpp<3.6 V MH
PO frequency CL=15pF ) i 80 z
1.71 V<Vpp<3.6 V 80
CL=10 pF
tw(CKH) t(CK)/2 -1 - t(CK)/2
Quad-SPI clock high )
tw(CKL) and low time t(CK)/2 _ '[(Cil?/Z
2.7 V<Vpp<3.6 V 0.75 - -
ts(IN), Data input setup time bb
tsf(IN) 1.71 V<Vpp<2 V 0.5 - -
2.7 V<Vpp<3.6 V 2 - -
thr(IN), Data input hold time bb
thf(IN) 1.71 V<Vpp<2 V 3 - -
2.7 V<Vpp<3.6 V - 8.5 10 ns
1.71 V<Vpp<3.6 V
tvr(OUT), N ~ - 8 12
tf(OUT) Data output valid time DHHC=0
DHHC=1 . THewk/2+ | Thelk/2
Pres=1, 2... 1.5 +2.5
DHHC=0 7.5 - -
thr(OUT), .
thf(OUT) Data output hold time DHHC=1 Thelk/2 ) ]
Pres=1, 2... +0.5
1. Guaranteed by characterization results.
DoclD029041 Rev 4 Kys
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LQFP144 device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 88. LQFP144, 20 x 20mm, 144-pin low-profile quad flat package
top view example

. | _— Revision code
Product identification{) "l O |R/

|
S STM3PF?L7ZITh |
|
|

L I vlww]

Date code

/ Pin 1
identifier
o o

MS41046V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.

3
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Figure 90. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package

recommended footprint

J000000nmaoR0OnaoRe0mooACCDooACCGmmoEC D RE
T Oaooomg '




Package information STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

LQFP208 device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 94. LQFP208, 28 x 28 mm, 208-pin low-profile quad flat package
top view example

Revision code

Product identification(!) 5 EBA“? |
[STM32F?L7?BITL |

ilziign:ifier | | | | |

Date code = year + week

| ] Mwuw

o o

MS41048V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.
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