STMicroelectronics - STM32F76511K6 Datasheet

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"

Details
Product Status Active
Core Processor ARM® Cortex®-M7
Core Size 32-Bit Single-Core
Speed 216MHz
2
Connectivity gﬁgbus, EBI/EMI, Ethernet, I12C, IrDA, LINbus, MMC/SD/SDIO, QSPI, SAI, SPDIF, SPI, UART/USART, USB
Peripherals Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
Number of 1/0 140
Program Memory Size 2MB (2M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 512K x 8

Voltage - Supply _

(Vee/Vdd) 1.7V ~ 3.6V

Data Converters A/D 24x12b; D/A 2x12b
Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)
Mounting Type Surface Mount
Package / Case 201-UFBGA

Supplier Device Package 176+25UFBGA (10x10)

Purchase URL https://www.e-xfl.com/product-detail/stmicroelectronics/stm32f765iik6

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/stm32f765iik6-4393173
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Contents

Contents
1 Description . ... i i e 14
1.1 Full compatibility throughout the family .. ........................ 18
2 Functional overview ............. .. it it 20
21 ARM® Cortex®M7 with FPU . ...... ... ...t ., 20
2.2 Memory protection unit . . ......... ... 20
23 Embedded Flashmemory . ....... ... ... . . . . 21
24 CRC (cyclic redundancy check) calculationunit . .................. 21
25 Embedded SRAM . . ... . . 21
26  AXIF-AHBbus matrix ......... ... .. 22
2.7 DMA controller (DMA) .. ... 23
2.8 Flexible memory controller (FMC) ......... .. ... ... .. . . ... ... ... 24
2.9  Quad-SPlI memory interface (QUADSPI) . .......... ... . ... ..... 24
210 LCD-TFT controller . .. ... e 25
2.11  Chrom-ART Accelerator™ (DMA2D) ....... ... ... ... 25
2.12 Nested vectored interrupt controller (NVIC) . ...................... 25
213 JPEGcodec (JPEG) . . ... 26
2.14  External interrupt/event controller (EXTI) ......... ... ... ... . ... 26
215 Clocksandstartup . ....... .. i e 26
216 BOOtmMOdEsS .. ... e 27
2.17 Powersupplyschemes ............. .. ... . . . . . . .. 27
2.18 Power supply SUPErVISOr . ...t 29
2181 Internalreset ON ... .. . .. e 29
218.2 Internalreset OFF . ... ... . . . . . . . 30
2.19 Voltageregulator ........... . .. . .. . . e 31
219.1 Regulator ON . .. ... 31
2.19.2 Regulator OFF .. ... 32
2.19.3 Regulator ON/OFF and internal reset ON/OFF availability .......... 35
2.20 Real-time clock (RTC), backup SRAM and backup registers . . ........ 35
221 LOW-POWEr MOAES . . ..ottt ittt e e 36
222 NVpgpToperation . ... ... ... 37
223 Timersandwatchdogs .......... ... ... ... . . . . . i 37
‘W DoclD029041 Rev 4 3/255




List of tables STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 128.

Table 129.

Table 130.

Table 131.

Table 132.
Table 133.

Table 134.
Table 135.
Table 136.
Table 137.
Table 138.

10/255

LQFP208, 28 x 28 mm, 208-pin low-profile quad flat package

mechanical data . . . ... . . 238
WLCSP 180-bump, 5.5 x 6 mm, 0.4 mm pitch wafer level chip scale

package mechanicaldata. . .. ... ... ... . . 242
WLCSP 180-bump, 5.5 x 6 mm, recommended PCB design rules

(0.4 MM PItCh) . . . oo 243
UFBGA176+25, 10 x 10 x 0.65 mm ultra thin fine-pitch ball grid array

package mechanicaldata. .. ... ... ... . . .. 245
UFBGA176+25 recommended PCB design rules (0.65 mm pitch BGA) ............. 246
TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array

package mechanicaldata. .. ... ... ... . . .. 248
TFBGA216 recommended PCB design rules (0.8 mm pitch BGA). . ................ 249
Package thermal characteristics. . . .. ... ... . 251
Ordering information scheme . . .. ... .. . e 252
Limitations depending on the operating power supplyrange . . .................... 253
Document revision history. . . . .. ... 254

3

DoclD029041 Rev 4




Description STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

1 Description

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx devices are based
on the high-performance ARM® Cortex®-M7 32-bit RISC core operating at up to 216 MHz
frequency. The Cortex®-M7 core features a floating point unit (FPU) which supports ARM®
double-precision and single-precision data-processing instructions and data types. It also
implements a full set of DSP instructions and a memory protection unit (MPU) which
enhances the application security.

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx devices incorporate
high-speed embedded memories with a Flash memory up to 2 Mbytes, 512 Kbytes of
SRAM (including 128 Kbytes of Data TCM RAM for critical real-time data), 16 Kbytes of
instruction TCM RAM (for critical real-time routines), 4 Kbytes of backup SRAM available in
the lowest power modes, and an extensive range of enhanced I/Os and peripherals
connected to two APB buses, two AHB buses, a 32-bit multi-AHB bus matrix and a multi
layer AXI interconnect supporting internal and external memories access.

All the devices offer three 12-bit ADCs, two DACs, a low-power RTC, twelve general-
purpose 16-bit timers including two PWM timers for motor control, two general-purpose 32-
bit timers, a true random number generator (RNG). They also feature standard and
advanced communication interfaces.

e Uptofour 1°Cs

e Six SPIs, three I2Ss in half-duplex mode. To achieve audio class accuracy, the 12s
peripherals can be clocked via a dedicated internal audio PLL or via an external clock
to allow synchronization.

e  Four USARTSs plus four UARTs

e AnUSB OTG full-speed and a USB OTG high-speed with full-speed capability (with the
ULPI)

e Three CANs

e  Two SAl serial audio interfaces

e Two SDMMC host interfaces

e  Ethernet and camera interfaces

e LCD-TFT display controller

e  Chrom-ART Accelerator™

e SPDIFRX interface

e HDMI-CEC

Advanced peripherals include two SDMMC interfaces, a flexible memory control (FMC)
interface, a Quad-SPI Flash memory interface, a camera interface for CMOS sensors. Refer

to Table 2: STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx features and
peripheral counts for the list of peripherals available on each part number.

The STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx devices operate in

the —40 to +105 °C temperature range from a 1.7 to 3.6 V power supply. Dedicated supply

inputs for USB (OTG_FS and OTG_HS) and SDMMC2 (clock, command and 4-bit data) are
available on all the packages except LQFP100 for a greater power supply choice.

The supply voltage can drop to 1.7 V with the use of an external power supply supervisor
(refer to Section 2.18.2: Internal reset OFF). A comprehensive set of power-saving mode
allows the design of low-power applications.
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Functional overview

2.19.3 Regulator ON/OFF and internal reset ON/OFF availability
Table 4. Regulator ON/OFF and internal reset ON/OFF availability
Package Regulator ON Regulator OFF Internal reset ON | Internal reset OFF
LQFP100 Yes No
Yes No
LQFP144,
LQFP208
bggg%em BYPASge;EG t BYPAS;e;EG t ves ves
) » se 2 se
TEBGA216 0 Vsg 0 Vpp PDR_ON set to Vpp | PDR_ON set to Vgg
WLCSP180 Yes(")
1. Available only on dedicated part number. Refer to Section 7: Ordering information.
2.20 Real-time clock (RTC), backup SRAM and backup registers

The RTC is an independent BCD timer/counter. It supports the following features:

° Calendar with subsecond, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format.

e  Automatic correction for 28, 29 (leap year), 30, and 31 days of the month.
e  Two programmable alarms.
e  On-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize it with a master clock.
e Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.
e Digital calibration circuit with 0.95 ppm resolution, to compensate for quartz crystal
inaccuracy.
e Three anti-tamper detection pins with programmabile filter.
e Timestamp feature which can be used to save the calendar content. This function can
be triggered by an event on the timestamp pin, or by a tamper event, or by a switch to
Vgar mode.
e 17-bit auto-reload wakeup timer (WUT) for periodic events with programmable
resolution and period.

The RTC and the 32 backup registers are supplied through a switch that takes power either
from the Vpp supply when present or from the Vgur pin.

The backup registers are 32-bit registers used to store 128 bytes of user application data
when VDD power is not present. They are not reset by a system or power reset, or when the
device wakes up from Standby mode.
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Functional overview

2.24 Inter-integrated circuit interface (I2C)

The devices embed 4 12C. Refer to table Table 7: 12C implementation for the features
implementation.

The I2C bus interface handles communications between the microcontroller and the serial
12C bus. It controls all 1°C bus-specific sequencing, protocol, arbitration and timing.
The 12C peripheral supports:
e  [2C-bus specification and user manual rev. 5 compatibility:
—  Slave and master modes, multimaster capability
—  Standard-mode (Sm), with a bitrate up to 100 kbit/s
—  Fast-mode (Fm), with a bitrate up to 400 kbit/s
— Fast-mode Plus (Fm+), with a bitrate up to 1 Mbit/s and 20 mA output drive 1/Os
—  7-bit and 10-bit addressing mode, multiple 7-bit slave addresses
—  Programmable setup and hold times
—  Optional clock stretching
e System Management Bus (SMBus) specification rev 2.0 compatibility:

— Hardware PEC (Packet Error Checking) generation and verification with ACK
control

— Address resolution protocol (ARP) support
— SMBus alert
e Power System Management Protocol (PMBus ™) specification rev 1.1 compatibility

e Independent clock: a choice of independent clock sources allowing the 12C
communication speed to be independent from the PCLK reprogramming.

e Programmable analog and digital noise filters
e 1-byte buffer with DMA capability

Table 7. 12C implementation

12C features(! 12¢c1 12C2 12Cc3 12c4

Standard-mode (up to 100 kbit/s) X X X X
Fast-mode (up to 400 kbit/s)

Fast-mode Plus with 20 mA output drive 1/Os (up to 1 Mbit/s)

Programmable analog and digital noise filters

SMBus/PMBus hardware support

X | X| X[ X
X[ X[ X]| X]| X
X | X[ X]| X
X[ X[ X]| X]| X

Independent clock

1. X: supported.
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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
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
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Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping
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 | ADSPIIS UART7/
Port 12C4/UA e | 12ci2i3) | 1ispianz | 25PI3I2 | syspier | 2USART | iM12113/ | DMMC2iD | 12c4/CAN | FMCISD | o
svys | RT5TM | Tm3iass | 11T | aiusaRT | sispis | S50 | usarTy | §DARTY | 14/quAD | Fspmiio | 3/somm | 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 | OTGI_FS G2_Fs
1/SPDIF /LCD
TIM2_C
PAO o aeC | s _c | Tiv_ET ) ) ) USART2 | UART4_ ~ |saiz.sp_|ETH.mMI_| ) ) EVEN
H1 R CcTS > B CRS TOUT
_ETR -
ETH_MII_
A1 TIM2_C | TIM5_C USART2 | UART4_ IQEQ?S;S SAI2_MC ER%C#,\';’I LD Rro | EVEN
- HZ H2 - - - - “RTS R | -BKL KB _ - - -R2 | Tout
3 |_REF_C
LK
oA | Tme_c | TimMs_c | TIMo_cH ] ] ] USART2 | SAI2_SC ] ] ETHMDI | MDIOS_ [ | op gy | EVEN
H3 H3 1 X KB o MDIO R Tout
TIM2_C | TIM5_C | TIM_CH USART2 OTG_HS_| ETH_MIl_ EVEN
PA3 - H4 H4 2 - - - _RX - LCD_B2 | yipipo | coL - - LCD_BS | Tout
oA ) ) ) ) | ThNS | NS [ usarT2 | sPis NS | ) ~ |ote_Hs| DeMIH | LD vs | EVEN
- ~ | ck S SOF | SYNC | YNC | TOUT
WS WS - -
PortA TIM2_C TIM8_CH SPI1_SC SPI6_SC OTG_HS_ EVEN
PA5 - Himm2 | - e ; KI2s1_ | - . % - e ; ; - | Lcora| EYEN
_ETR CcK _
oAB ] TIM1_B | TIM3_C | TIM8_BKI ] sPi_MI| ] SPI6_MI | TIM13_C ] ] MDIOS_ | DCMIPI| | o o | EVEN
KIN H1 N SO SO H1 MDC | XCLK G2 | tout
SPIT M ETH_MII_
o7 | Tmi_c | TmM3_c | TimMs_cH N P O _ |spie_mo | TIM14_C ) RX_DVIE |[FMC_SD| ) EVEN
HIN H2 N e Si H1 THRMIL | NWE TOUT
- CRS_DV
TIM1_C TIM8_BKI | 12C3_SC USART1 OTG_FS_| CAN3 R | UART7_ EVEN
PA8 | Mco1 W ; N i ; ; e ; ; o o R/~ | co_B3 | Leo_re | SYEN
SPI2_SC
TIM1_C 12C3_SM = USART1 DCMI_D EVEN
PA9 ; - ; ; oA | W22 | - N ; ; ; ; ; W-° | Leors | ST
TIM1_C USART1 OTG_FS_ MDIOS_ | DCMI_D EVEN
PA10 - H3 - - - - - “RX - LCD_B4 D - MDIO 1~ | LCDB1 | rout

uonduosap uid pue synouid
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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 | OTGI_FS G2_FS
1/SPDIF /LCD
PG ) ) ~ |orsomi_| .| sPi3wi | usaRT3 | vaARTa_ | FUEDST ) ) SDMMC | DCMID | EVEN
DATAINS e “RX rRx | BEZ D3 4 TOUT
SPI3_M
pcip | TRACED | ) ) ) o Sast | usaRTs |uARTS T| ) ) SDMMC | DCMID | EVEN
3 e _CK X CK 9 TOUT
Port C oc13 ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] EVEN
TOUT
EVEN
PC14 ; ; ; ; ; ; ; - ; ; ; ; ; ; S
EVEN
PC15 ; ; ; ; ; ; ; . ; ; ; ; ; ; S
DFSDM1
DFSDM1_ UART4_ | CAN1_R EVEN
PDO ; ; ; vl ; - |oATAN| - R M ; ; FMC D2| - - | EeEN
DFSDM1_ DFSDM1 UART4 T | CAN1_T EVEN
PD1 - - - DATAING - - " CKIN7 - X X - - FMC D3| - - TOUT
ppy |TRACED|  |TIM3_ET ] ] ] ] ] UARTS_ ] ] ] SDMMC | DCMILD | EVEN
2 R RX CMD 1 TOUT
P03 ) ) _ |oesomi_|  |SEISC|DESDM | usarT2 | ) ) . |FmcoL|pemiD || oy o7 | EVEN
CKOUT - - CTs K 5 -G7 | touT
Port D
PD4 ] ] ] ] ] | DFsDM1 | UsART2 ] ] ] ] FMC_N ] ] EVEN
CKINO | _RTS OE TOUT
PD5 ] ] ] ] ] ] ] USART2 ] ] ] ] FMC_N ] ] EVEN
X WE TOUT
SPI3_M
P0G ) ) ~ |orsomi_| SEisak | sAI_SD | UsART2 ) . |DFsDM1_| sDMmC2 | FMC_N [ DEMID | | oo 5, | EVEN
CKIN4 A A “RX DATAINT | _CK | WAIT 10 B2 | out
SPI_M
oD7 ) ) ~ |orsomi_| Szl | DFSDM1 | USART2 | SPDIF R [ ) SDMMC2 [FMC_NE| ) EVEN
DATAING 0251 ZckiNt | ek X0 “CMD 1 TOUT

uonduosap uid pue synouid
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Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AF11 | AF12 | AF13 | AF14 | AF15
SPI2/I2S SAI2/QU
A sPiizs | SR 2125 | 2ispi3i2 | SPSSA | CAN1/2IT | ADSPIS UART7/
Port 12C4/UA oy | 12612131 | 1isPi2nz | 23R8I | s3yspier | S1USERT | IM12113/ | DMMC2/D | 12C4/CAN | FMCISD | o

svs | RT5TM | Tm3iass | 11T | aiusaRT | sispis | S50 | usarTy | §DARTY | 14/quAD | Fspmiio | 3somm | mmcim | 2SI | cp | svs

112 eea | 1ICEC | 1283/sPI | 'FEMER | 2r3uART | STISIOL | SPUFMCY | TG2_HS/ | C2/ETH | DIOS/OT

aisie | RISDF | sipFspm | G- LCD |OTG1_FS G2_Fs

1/SPDIF /LCD

12C2_SD EVEN
PFO - - - - % - - - - - - - FMC_AO | - S R
12C2_SC EVEN
PF1 - - - - 5 - - - - - - - FMC_AT| - - | oot
12C2_SM EVEN
PF2 - - - - 2 - - - - - - - FMC_A2 | - N G
EVEN
PF3 - - - - - - - - - - - - FMC_A3 | - S S
EVEN
PF4 - - - - - - - - - - - - FMC_A4 | - S R
EVEN
PF5 - - - - - - - - - - - - FMC_AS | - S R
PotF | ore ) ) | Tm10_c _ |sPisNS|SAI_sD| uART7_ | JUADSE ) ] ) ) | Bven
H1 s B R | BRI TOUT
bF7 ) ) ~ |mmcH|  |spPis_sc| sAlMm _ |uarrr_| BURDSE ) ) ) ) | Even
1 K | cLkB X B TOUT
oFs ] ] ] ] ] SsPI5_MI [SAl_SC| UART7_ | TIM13_C | QUADSPI ] ] ] | Even
SO K_B RTS H1 | _BK1_100 TOUT
oFo ] ] ] ] ] SPI5_M [SAI1FS| UART7_ | TIM14_C | QUADSPI ] ] ] | Bven
o8I B cTs H1 | _BK1_IO1 TOUT
QUADSP DCMI_D EVEN
PF10 - - - - - - - - - I_CLK - - - 11~ | LCDDE | 1507
PE11 ] ] ] ] ] SPI5_M ] ] ] ~ |sm2sp | |Fmc_sp|pcmMiD| | EVEN
osI B NRAS 12 TOUT
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Memory mapping

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

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

Bus Boundary address Peripheral

0x4008 0000- Ox4FFF FFFF Reserved
0x4004 0000 - 0x4007 FFFF USB OTG HS
0x4002 BCOO0- 0x4003 FFFF Reserved
0x4002 BOOO - 0x4002 BBFF Chrom-ART (DMAZ2D)
0x4002 9400 - 0x4002 AFFF Reserved
0x4002 9000 - 0x4002 93FF
0x4002 8C00 - 0x4002 8FFF
0x4002 8800 - 0x4002 8BFF ETHERNET MAC
0x4002 8400 - 0x4002 87FF
0x4002 8000 - 0x4002 83FF
0x4002 6800 - 0x4002 7FFF Reserved
0x4002 6400 - 0x4002 67FF DMA2
0x4002 6000 - 0x4002 63FF DMA1
0x4002 5000 - 0X4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF BKPSRAM

AHBH 0x4002 3C00 - 0x4002 3FFF Flash interface register

0x4002 3800 - 0x4002 3BFF

RCC

0X4002 3400 - 0X4002 37FF Reserved
0x4002 3000 - 0x4002 33FF CRC
0x4002 2C00 - 0x4002 2FFF Reserved
0x4002 2800 - 0x4002 2BFF GPIOK
0x4002 2400 - 0x4002 27FF GPIOJ
0x4002 2000 - 0x4002 23FF GPIOI
0x4002 1C00 - 0x4002 1FFF GPIOH
0x4002 1800 - 0x4002 1BFF GPIOG
0x4002 1400 - 0x4002 17FF GPIOF
0x4002 1000 - 0x4002 13FF GPIOE
0X4002 0CO00 - 0x4002 OFFF GPIOD
0x4002 0800 - 0x4002 OBFF GPIOC
0x4002 0400 - 0x4002 07FF GPIOB
0x4002 0000 - 0x4002 03FF GPIOA
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Electrical characteristics

3

Figure 25. STM32F767xx/STM32F777xx power supply scheme
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To connect BYPASS_REG and PDR_ON pins, refer to Section 2.18: Power supply supervisor and

Section 2.19: Voltage regulator.

The two 2.2 yF ceramic capacitors should be replaced by two 100 nF decoupling capacitors when the

voltage regulator is OFF.

The 4.7 yF ceramic capacitor must be connected to one of the Vpp pin.

Vppa=Vpp and Vssa=Vss.
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5.3 Operating conditions
5.3.1 General operating conditions
Table 17. General operating conditions
Symbol Parameter Conditions(? Min | Typ | Max | Unit
Power Scale 3 (VOS[1:0] bits in
PWR_CR register = 0x01), Regulator 0 - 144
ON, over-drive OFF
Over-
drive - 168
Power Scale 2 (VOS[1:0] bits | oFF
in PWR_CR register = 0x10), 0
Regulator ON Over-
fuck | Internal AHB clock frequency drive - 180
ON
Over-
drive - | 180 |MHZ
Power Scale 1 (VOS[1:0] bits | oFF
in PWR_CR register= 0x11), 0
Regulator ON Over-
drive - | 216@
ON
Over-drive OFF 0 - 45
fecLk1 | Internal APB1 clock frequency
Over-drive ON 0 - 54
; | | APB2 clock Over-drive OFF 0 - 90
nterna clock frequency
PoLre Over-drive ON o | - | 108
Vpp | Standard operating voltage - 170 - 3.6
Analog. operating voltage 173 ] o4
(ADC limited to 1.2 M samples)
VDDA(4)(5) Must be the same potential as VDD(B)
Analog operating voltage 24 36
(ADC limited to 2.4 M samples) ' '
USB supply voltage (supply USB not used 1.7 | 3.3 3.6
Vppusg | voltage for PA11,PA12, PB14 \
and PB15 pins) USB used 3.0 - 3.6
VeaT Backup operating voltage - 1.65 - 3.6
SDMMC2 supply voltage (supply
Vbpspmwmc | voltage for PG[12:9] and PD6 It can be different from VDD 1.7 - 3.6
pins)
Vppps) | DSI system operating - 1.7 - 3.6
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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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Caution:  Any floating input pin can also settle to an intermediate voltage level or switch inadvertently,
as a result of external electromagnetic noise. To avoid a current consumption related to
floating pins, they must either be configured in analog mode, or forced internally to a definite
digital value. This can be done either by using pull-up/down resistors or by configuring the
pins in output mode.

I/O dynamic current consumption
In addition to the internal peripheral current consumption (see Table 39: Peripheral current
consumption), the 1/Os used by an application also contribute to the current consumption.
When an I/O pin switches, it uses the current from the MCU supply voltage to supply the 1/0
pin circuitry and to charge/discharge the capacitive load (internal or external) connected to
the pin:
lsw = Vpp XfswxC
where
Isw is the current sunk by a switching 1/O to charge/discharge the capacitive load
Vpp is the MCU supply voltage
fsw is the I/O switching frequency
C is the total capacitance seen by the I/O pin: C = Ciyt+ Cext
The test pin is configured in push-pull output mode and is toggled by software at a fixed
frequency.
Table 38. Switching output I/O current consumption(")
/0 t li
S o ©°991Ing Typ Typ .
ymbol Parameter Conditions frequency (fsw) Unit
MHz VDD =33V VDD =18V
2 0.1 0.1
8 0.4 0.2
25 1.1 0.7
Cext =0 pF 50 24 1.3
C=Cnt+Cs+ Cexr 60 3.1 1.6
84 4.3 2.4
90 4.9 2.6
| /0 switching 100 5.4 2.8 A
bbIo Current 2 0.2 0.1
8 0.6 0.3
25 1.8 1.1
Cexr =10 pF 50 3.1 2.3
C=Cn7+Cst+C
INT s e 60 4.6 3.4
84 9.7 3.6
90 10.12 5.2
100 14.92 5.4
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Table 80. internal reference voltage (continued)

Symbol Parameter Conditions Min | Typ | Max Unit
Tcoe?) | Temperature coefficient - - 30 50 | ppm/°C
tSTART(z) Startup time - - 6 10 us

Guaranteed by design.

Shortest sampling time can be determined in the application by multiple iterations.

Table 81. Internal reference voltage calibration values

Symbol Parameter Memory address
VRerIN_caL | Raw data acquired at temperature of 30 °C yppa = 3.3 V 0x1FFO F44A - Ox1FFO F44B
5.3.28 DAC electrical characteristics
Table 82. DAC characteristics
Symbol Parameter Min | Typ Max | Unit Comments
Vppa |Analog supply voltage 1.7() - 3.6 V -
Vger+ |Reference supply voltage 1.7 - 3.6 V  |Vrer+ < Vopa
VSSA Ground 0 - 0 \ -
Rioap® |Resistive load with buffer ON| 5 - - kQ -
Impedance outout with buffer When the buffer is OFF, the Minimum
Ro® OFpF P - - 15 kQ |resistive load between DAC_OUT and
Vgg to have a 1% accuracy is 1.5 MQ
@) . ) ) Maximum capacitive load at DAC_OUT
CLoap™" |Capacitive load 50 PF pin (when the buffer is ON).
DAC_OUT |Lower DAC_OUT voltage It gives the maximum output excursion of
) : 5 0.2 - - V' |the DAC.
min with buffer ON
It corresponds to 12-bit input code
DAC_OUT [Higher DAC_OUT voltage Vopa - (0xOE0) to (0xF1C) at Ve, =3.6 V and
ma_X(Z) with buffer O—N - - 0.2 \ (0x1C7) to (OXE38) at VREF+ =17V
DAC_OUT |Lower DAC_OUT voltage
in@  |with buffer OFF R B R L P - ;
min with butier It gives the maximum output excursion of
DAC_OUT |Higher DAC_OUT voltage ) | Veere |y the DAC.
max(®)  |with buffer OFF 1LSB
With no load, worst code (0x800) at
- 170 240 VRrer+ = 3.6 Vin terms of DC
DAC DC Vggr current consumption on the inputs
IVREF+(4) consumption in quiescent MA
mode (Standby mode) With no load, worst code (0xF1C) at
- 50 75 Vgrer+ = 3.6 Vin terms of DC
consumption on the inputs
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Figure 67. Synchronous non-multiplexed NOR/PSRAM read timings
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Table 110. Synchronous non-multiplexed NOR/PSRAM read timings“)

Symbol Parameter Min Max Unit
twcLk) FMC_CLK period 2THek - 0.5 -
tciki-Next) | FMC_CLK low to FMC_NEx low (x=0..2) - 2
ta(cLkH-NExH) | FMC_CLK high to FMC_NEx high (x=0...2) Thek * 0.5 -
tycLkL-NaDVL) | FMC_CLK low to FMC_NADV low - 0.5
ty(cLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tackL-av)y | FMC_CLK low to FMC_Ax valid (x=16...25) - 25
tacLkr-ary) | FMC_CLK high to FMC_Ax invalid (x=16...25) Thelk - ns
tycLkL-NoEL) | FMC_CLK low to FMC_NOE low - 1.5
ty(cLkH-NoEH) | FMC_CLK high to FMC_NOE high Thek + 0.5 -
tsupv-cLkHy | FMC_D[15:0] valid data before FMC_CLK high 1.5 -
thcLkH-pv) | FMC_D[15:0] valid data after FMC_CLK high 3.5 -
tnwaT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
th(cLkH-NwaIT) | FMC_NWAIT valid after FMC_CLK high 35 -
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Figure 78. LCD-TFT horizontal timing diagram
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Figure 79. LCD-TFT vertical timing diagram
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Table 125. LQPF100, 14 x 14 mm 100-pin low-profile quad flat package mechanical

data
millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
0.090 - 0.200 0.0035 - 0.0079
D 15.800 16.000 16.200 0.6220 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591

D3 - 12.000 - - 0.4724 -
E 15.800 16.000 16.200 0.6220 0.6299 0.6378
E1 13.800 14.000 14.200 0.5433 0.5512 0.5591

E3 - 12.000 - - 0.4724 -

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.
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LQFP208 28 x 28 mm low-profile quad flat package
information

Figure 92. LQFP208, 28 x 28 mm, 208-pin low-profile quad flat package outline

SEATING
PLANE

|
ANA [ |
<V<V * // L’%

L

Drawing is not to scale.

=
S Ty
A #ﬁjK
¢ D > L,
< D1 .
S m—
HHHHHHHHHHHHHHHHHH%HHHHHHHHHHHHHHHHHH B
= | = |
— | =
—- ——————i ————— W w
|
208 | 53_v_
P AT | I :
DoclD029041 Rev 4 237/255




Package information STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

250/255

TFBGA216 device marking

The following figure gives an example of topside marking orientation versus ball A1 identifier
location.

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

Figure 103. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package top view example

Lys O

ASTM32F 7L 7

Product identification()

¥

NTHL Revision code

identifier Date code

YWw
o

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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