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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, LCD, POR, PWM, WDT
Number of 1/0 168
Program Memory Size 1MB (1M 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 216-TFBGA
Supplier Device Package  216-TFBGA (13x13)
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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

3 Pinouts and pin description

Figure 11. STM32F76xxx LQFP100 pinout
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1. The above figure shows the package top view.

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 'a'S
STM32F767xx STM32F769xx o
=
£
© o
R E
= e . Additional
= k3] 2 3 % Alternate functions fdd tt_o 2
o|ld | L |lo |0l |D|vw|w|f < S0 2 unctions
S|t |« | M| |N|® |~ | N 3 o
.o lg |8 (0| 5| (8|8 45 o =
Llw B 0 | L | £
c|lg|@loc|jg|@lo|lc|c|@ ®
e R I '-|_'- o I I Y '-|_'- c
=
£
o
UART4_RX, CAN1_RX,
- - D3 [ 11 11 | E4 |G10| 11 11 | E4 P19 /O |FT| - FMC_D30, LCD_VSYNC, -
EVENTOUT
ETH_MI_RX_ER,
- - E3 | 12 [ 12 [ D5 [H10| 12 | 12 | D5 PI10 /O |FT| - FMC_D31, LCD_HSYNC, -
EVENTOUT
LCD_GS,
- - E4 | 13 [ 13 | F3 | F11 | 13 | 13 | F3 PI111 /O |FT| - OTG_HS_ULPI_DIR, WKUP6
EVENTOUT
- | - |F2 (14|14 | F2|F13| 14|14 |F2| VsSS S|-|- - -
- - F3 |15 | 15 | F4 [F12| 15 | 15 | F4 VDD S| - - - -
[2C2_SDA, FMC_AO,
- |10 | E2 |16 | 16 | D2 |G11| 16 | 16 | D2 PFO /O | FT| - EVENTOUT -
12C2_SCL, FMC_A1,
- 11| H3 | 17 | 17 | E2 | G12| 17 | 17 | E2 PF1 /O |FT| - EVENTOUT -
[2C2_SMBA, FMC_A2,
- [12[H2 |18 | 18 | G2 |G13| 18 | 18 | G2 PF2 /O |FT| - EVENTOUT -
- - - - 19 | E3 | NC - 19 | E3 PI12 I/O|FT| - | LCD_HSYNC, EVENTOUT -
- - - - 20 | G3 | NC - 20 | G3 PI13 I/O|FT| - | LCD_VSYNC, EVENTOUT -
- - - - 21 | H3 | NC - 21 | H3 P14 /O |FT| - LCD_CLK, EVENTOUT -
- (13 J2 | 19| 22 | H2 |H1M | 19 | 22 | H2 PF3 /O |FT| - FMC_AS, EVENTOUT ADC3_IN9
- (14 J3 | 20 | 23 | J2 |H12| 20 | 23 | J2 PF4 /O | FT| - FMC_A4, EVENTOUT ADC3_IN14
- |15 K3 | 21 | 24 | K3 |H13| 21 | 24 | K3 PF5 /O |FT| - FMC_AS5, EVENTOUT ADC3_IN15
1016 | G2 | 22 | 25 | H6 | J13 | 22 | 25 | H6 VSS S| - - - -
11117 | G3 | 23 | 26 [ H5 |J12| 23 | 26 | H5 VDD S| - - - -
TIM10_CH1, SPI5_NSS,
SAI1_SD_B, UART7_RX,
- |18 | K2 [ 24 | 27 | K2 | NC | 24 | 27 | K2 PF6 /O | FT| - QUADSPI_BK1_103, ADC3_IN4
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 =
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
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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 '5
STM32F767xx STM32F769xx o
C
£
© o
HHEr
= 5] . Additional
= k3] 2 3 % Alternate functions fdd tt_o 2
o|ld | L |lo |0l |D|vw|w|f S | £\ B2 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
TIM2_CH3, TIM5_CHS3,
TIM9_CH1, USART2_TX, ﬁgg;—:sg
24 | 36 | P2 | 42 | 45 | P2 | J10 | 42 | 45 | P2 PA2 I/O|FT| - | SAI2_SCK_B, ETH_MDIO, —
ADC3_IN2,
MDIOS_MDIO, LCD_RH1, WKUP2
EVENTOUT
LPTIM1_IN2,
QUADSPI_BK2_l00,
SAI2_SCK_B,
-| - | F4a |43 |46 | Ka|[L10| 43 |46 | K4 | PH2 |UO|FT| - ETH_MIL GRS, -
FMC_SDCKEQO, LCD_RO,
EVENTOUT
QUADSPI_BK2_|01,
SAI2_MCLK_B,
- - G4 | 44 | 47 | J4 | K10 | 44 | 47 | J4 PH3 IIO|FT| - ETH_MII_COL, -
FMC_SDNEO, LCD_R1,
EVENTOUT
12C2_SCL, LCD_G5,
- - H4 | 45 | 48 | H4 [ N12| 45 | 48 | H4 PH4 IIO|FT| - OTG_HS_ULPI_NXT, -
LCD_G4, EVENTOUT
12C2_SDA, SPI5_NSS,
- - J4 46 | 49 | J3 | N11| 46 | 49 | J3 PH5 IIO|FT| - FMC_SDNWE, -
EVENTOUT
TIM2_CH4, TIM5_CH4,
TIM9_CI-L|ZC,DUSB;;RT2_RX, ADC1_IN3,
2537 | R2 | 47 | 50 [ R2 |M10| 47 | 50 | R2 PA3 IIO|FT| - - ADC2_IN3,
OTG_HS_ULPI_DO, ADC3 IN3
ETH_MIl_COL, LCD_B5, -
EVENTOUT
26 | 38 - - 51 | K6 [ J9 - 51 | K6 VSS S| - - - -
) ) ) (5) ) BYPASS_ ) ) )
L4 | 48 L5 48 L5 REG | |FT
27 [ 39 | K4 | 49 | 52 [ K5 | K9 | 49 | 52 | K5 VDD S - - - -
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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

40

63

R9

73

84

R9

J6

73

84

R9

PE10

I/0

FT

TIM1_CH2N,
DFSDM1_DATIN4,
UART7_CTS,
QUADSPI_BK2_|03,
FMC_D7, EVENTOUT

41

64

P10

74

85

P10

K6

74

85

P10

PE11

110

FT

TIM1_CH2, SPI4_NSS,
DFSDM1_CKIN4,
SAI2_SD_B, FMC_D8,
LCD_G3, EVENTOUT

42

65

R10

75

86

R10

L6

75

86

R10

PE12

110

FT

TIM1_CH3N, SPI4_SCK,
DFSDM1_DATINS,
SAI2_SCK_B, FMC_D9,
LCD_B4, EVENTOUT

43

66

N11

76

87

R12

P6

76

87

R12

PE13

110

FT

TIM1_CH3, SPI4_MISO,
DFSDM1_CKINS5,
SAI2_FS_B, FMC_D10,
LCD_DE, EVENTOUT

44

67

P11

77

88

P11

N6

77

88

P11

PE14

110

FT

TIM1_CH4, SPI4_MOSI,
SAI2_MCLK_B, FMC_D11,
LCD_CLK, EVENTOUT

45

68

R11

78

89

R11

M6

78

89

R11

PE15

110

FT

TIM1_BKIN, FMC_D12,
LCD_R7, EVENTOUT

46

69

R12

79

90

P12

K5

79

90

P12

PB10

110

FT

TIM2_CH3, 12C2_SCL,
SPI2_SCK/I2S2_CK,
DFSDM1_DATIN?,
USART3_TX,
QUADSPI_BK1_NCS,
OTG_HS_ULPI_D3,
ETH_MI_RX_ER,
LCD_G4, 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 @
=
£
© e
R E
= [Z . Additional
= k3] 2 3 % Alternate functions fddt_o 2
ol | R|lo|lo|2 B |o|x |8 S Sl oz unctions
S|t |« | M| |N|® |~ | N 3 o
ool |2 ||| (e |B|g o =
Lk 2w || L =
c|lg|@loc|jg|@lo|lc|c|@ ®
e R I '-|_'- | 4 | 2 '-|_'- c
=
£
o
[2C4_SDA, TIM4_CH4,
TIM11_CHA1, 12C1_SDA,
SPI2_NSS/12S2_WS,
DFSDM1_DATIN?7,
96 (140| B4 | 168|199 | B4 | D9 [ 168 | 199 | B4 PB9 /O |FT| - UART5_TX, CAN1_TX, -
SDMMC2_D5,
[2C4_SMBA,
SDMMC1_D5, DCMI_D7,
LCD_B7, EVENTOUT
TIM4_ETR, LPTIM1_ETR,
UART8_RX,
97 [141| A4 | 169|200 | A6 | C9 [ 169 | 200 | A6 PEO /O |FT| - SAI2_MCLK_A, -
FMC_NBLO, DCMI_D2,
EVENTOUT
LPTIM1_IN2, UART8_TX,
98 [142| A3 | 170|201 | A5 | B10 [ 170 | 201 | A5 PE1 /O |FT| - FMC_NBL1, DCMI_D3, -
EVENTOUT
99 | - D5 - 202 F6 | A1 - 202 | F6 VSS S| - - - -
- |143| C6 [ 171|203 | E5 | C10| 171|203 | E5 | PDR.ON | S | - - - -
100 144 C5 | 172 (204 | E7 | B11 | 172 (204 | E7 VDD S| - - - -
TIM8_BKIN,
SAI2_MCLK_A,
- - D4 (173|205 C3 | D10| 173|205 | C3 P14 /O |FT| - FMC_NBL2, DCMI_D5, -
LCD_B4, EVENTOUT
TIM8_CH1, SAI2_SCK_A,
FMC_NBL3,
- - C4 | 174|206 | D3 | D11 | 174 | 206 | D3 P15 /O |FT| - DCMI_VSYNC, LCD_BS, -
EVENTOUT
TIM8_CH2, SAI2_SD_A,
- - C3 | 175|207 | D6 | C11 | 175 | 207 | D6 P16 /O |FT| - FMC_D28, DCMI_D6, -
LCD_B6, EVENTOUT
TIM8_CH3, SAI2_FS_A,
- - C2 | 176|208 | D4 | B12 | 176 | 208 | D4 P17 /O |FT| - FMC_D29, DCMI_D7, -
LCD_B7, EVENTOUT
86/255 DoclD029041 Rev 4 KYI
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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 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
TIM8_CH UART4_ | CAN1 R FMC_D2 | DCMI_D EVEN
PH14 - - - 2N - - - - RX X - - 2 4 | LCD_G3| oyt
Port H
TIM8_CH FMC_D2 | DCMI_D EVEN
PH15 ; ; ; - ; ; ; - ; ; ; ; 5 W0 | Leo_ea | ST
SPI2_NS
TIM5_C - FMC_D2 | DCMI_D EVEN
PIO ; ; o ; ; snes2_ | - - ; ; ; ; ) W-P | Lep_es | TYEN
WS
SPI2_SC
TIM8_BKI - FMC_D2 | DCMI_D EVEN
PI1 ; ; ; S ; Ki2s2 | - - ; ; ; ; = -0 Lep_es | TYEN
CK
TIM8_CH SPI2_MI FMC_D2 | DCMI_D EVEN
PI2 - - - 4 - SO - - - - - - 6 g | LCD_GT | 1our
- ) ) ) TIM8_ET ) ol ] ) ) ) ) FMC_D2 | DCMID | EVEN
R 7 10 TOUT
"SD
TIM8_BKI SAI2_MC FMC_NB | DCMI_D EVEN
P4 - - - N - - - - - - KA - L2 5 | LCDB4 ] out
TIM8_CH SAI2_SC FMC_NB | DCMI_V EVEN
Portl | PIS - - - 1 - - - - - - KA - 3 synG | LCP-BS | 1oyt
TIM8_CH SAI2_SD_ FMC_D2 | DCMI_D EVEN
PI6 ; ; ; > ; ; ; - ; ; = ; % WD 1 Lep s | FYEN
TIM8_CH SAI2_FS_ FMC_D2 | DCMI_D EVEN
PI7 ; ; ; % ; ; ; - ; ; = ; G MO Lep e7 | BN
EVEN
PI8 - - - - - - - - - - - - - - - | Tout
blo ] ] ] ] ] ] ] ] UART4_ | CAN1_R ] ] FMC_D3| | LCD_VS | EVEN
RX X 0 YNC | TOUT
bI10 ] ] ] ] ] ] ] ] ] ] ] ETH MI_|FMC_D3| | LCD_HS | EVEN
RX_ER 1 YNC | TOUT
OTG_HS_ EVEN
PIt1 - - - - - - - - - LCD_G6 | i pi DIR - - - - TOUT

XX69L4ZEINLS XV89L4ZEINLS XXL9L4ZEINLS XXG9.L4ZEINLS
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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/I12S SAI2/QU
A sPiizs | SR 2125 | 2ispi3i2 | SPSSA | CAN1/2IT | ADSPIS UART7/
Port 12C4/UA TUILPTIM | 12C1/2131 | 11SPI20i2 | <2 | S3ISPI6/ | o b, | IM12/13/ | DMMC2/D | 12C4/CAN | FMCISD | o

SYS | RTS/TIM | TIM3/4/5 | ¢ noc | 4USART | S2ISPI3/ | Don ) | USART1/ | i 7 | 14/QUAD | FSDM1/0 | 3/SDMM | MMC1/M | ~nes | LCD | SYS

112 1/CEC 1/CEC | 1283/SPI | o ne | 2/3/UART | 2M0ccn | SPUFMC/ | TG2_HS/ | C2/ETH | DIOS/OT

4/506 | "gpuq | SIDFSDM | P-op LCD |OTG1_Fs G2_FS

1/SPDIF ILCD
LCD_HS | EVEN
Pl12 - - - - - - - - - - . - . . YNC | TOUT
LCD_VS | EVEN
PI13 - - - - - - - - - - . . . . YNC | TouT
Port |

LCD_CL | EVEN
Pi14 - - - - - - - - - - - - - - K TOUT
EVEN
PI15 - - - - - - - - - LCD_G2 - - - - LCD_RO | 7007
EVEN
PJO - - - - - - - - - LCD_R7 - - - - LCD_R1 | To0T
EVEN
PJ1 - - - - - - - - - - - - - - LCD_R2 | 157
EVEN
pJ2 - - - - - - - - - - - - - DSI_TE | LCD_R3 TouT
EVEN
PJ3 - - - - - - - - - - - - - - LCD_R4 | 107
EVEN
PJ4 - - - - - - - = - - - - - - LCD_R5 TOUT
EVEN
Port J PJ5 - - - - - - - - - - - - - - LCD_R6 TOUT
EVEN
PJ6 - - - - - = = - - = - = - - LCD_R7 TOUT
EVEN
PJ7 - - - - - - - - - - - - - - LCD_GO | 1o T
EVEN
PJ8 - - - - - = = = - = - = - - LCD_G1 TOUT
EVEN
PJ9 - - - - - - - - - - - - - - LCD_G2 TOUT
EVEN
PJ10 - - - - - - - - - - - - - - LCD_G3 | 1ouT

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 SPI/12S ggﬁgg 2/SPI3/12 ;ngzﬂ 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
EVEN
P11 ; ; ; ; ; ; ; . ; - - - - - |teo_e4 | T5Y
EVEN
PJ12 ; ; ; ; ; ; ; - ; LCD_G3 ; ; ; ; Lco_Bo | S5y
EVEN
Portd | PJ13 ; ; ; ; ; ; ; - ; LCD_G4 ; ; ; ; Lo g1 | FYEN
EVEN
PJ14 ; ; ; ; ; ; ; - ; - ; - - - LcD_B2 | 75N
EVEN
PJ15 ; ; ; ; ; ; ; - ; - ; - - - LCD_B3 | 745t
EVEN
PKO - - - - - - - - - - - - - - LCD_GS | o7
EVEN
PK1 ; ; ; ; ; ; ; . ; - - - - - |teo_es | 75T
EVEN
PK2 ; ; ; ; ; ; ; . ; ; - - - - |eoe7 | 35T
EVEN
PK3 ; ; ; ; ; ; ; . ; ; ; - ; ; LcD_Ba4 | Z 5N
Port K

EVEN
PK4 ; ; ; ; ; ; ; - ; ; ; - - - LCD_BS | Tion
EVEN
PK5 ; ; ; ; ; ; ; - ; ; ; - - - LCD_B6 | Tiot
EVEN
PK6 - - - - - - - - - - - - - - LCD_B7 | 1ouT
EVEN
PK7 ; ; ; ; ; ; ; . ; ; - - - - | LepoE | 75T

XX69L4ZEINLS XV89L4ZEINLS XXL9L4ZEINLS XXG9.L4ZEINLS

uonduosap uid pue sjnould
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5.1

511

5.1.2

513

514

5.1.5

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vggs.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and T, = Tamax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes. Based on characterization, the minimum and maximum
values refer to sample tests and represent the mean value plus or minus three times the
standard deviation (meant30).

Typical values

Unless otherwise specified, typical data are based on Ty = 25 °C, Vpp = 3.3 V (for the
1.7V £Vpp £ 3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (meanz20).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 22.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 23.

Figure 22. Pin loading conditions Figure 23. Pin input voltage

C =50pF

MCU pin MCU pin

T i

MS19011V2 MS19010V2

)
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Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 30. Typical and maximum current consumption in Run mode, code with data processing
running from Flash memory (Dual bank mode) on ITCM interface (ART disabled),
regulator ON

Max()
Symbol | Parameter | Conditions | fycLk (MHz) Typ Unit
TA= 25 °C | TA=85 °C | TA=105 °C

216 191 218 255 -
200 178 195 241 269
180 164 179 214 236

All peripherals

enabled@®) 168 147 160 192 212
144 121 130 157 175
60 60 66 93 111

Supply 25 28 33 59 77

Iop current in mA

RUN mode 216 93 104 150 -
200 87 97 144 171
180 83 92 126 148

All peripherals

disabled®? 168 75 82 114 134
144 65 71 97 115

60 35 40 66 84

25 16 20 47 64

1. Guaranteed by characterization results, unless otherwise specified.

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LSI 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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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
176/255 DoclD029041 Rev 4 Kys
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Electrical characteristics

3

Figure 57. Ethernet SMI timing diagram

ETH_MDC

td(MDIO)

tMDC——————»p]

N

ETH_MDIO(O)

X

tsu(MDIO)
ETH_MDIO(l) ;

4—% th(MDIO)

MS31384V1

Table 96. Dynamics characteristics: Ethernet MAC signals for SMI(")

Symbol Parameter Min Typ Max Unit
tmpe MDC cycle time(2.38 MHz) 400 400 403

Tympioy | Write data valid time Thok 1 [Taok ¥ 1.5 Tk + 3 o

tsumpio) | Read data setup time 12.5 - -

thwpioy | Read data hold time 0 - -

1. Guaranteed by characterization results.

Table 97 gives the list of Ethernet MAC signals for the RMIl and Figure 58 shows the

corresponding timing diagram.

Figure 58. Ethernet RMII timing diagram

RMII_REF_CLK
t4(TXEN)
“—tyTxD)

RMII_TX_EN
RMII_TXD[1:0] ><

tsu(RXD) tih(RXD)

tsu(CRS) tih(CRS)
RMII_RXDI[1:0]
RMII_CRS_DV

2i15667b
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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.

3
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1. Guaranteed by characterization results.

Table 107. Asynchronous multiplexed PSRAM/NOR write-NWAIT timings(?)

Symbol Parameter Min Max Unit
tW(NE) FMC_NE low time gTHCLK -1 gTHCLK + 1
tW(NWE) FMC_NWE low time 7THCLK_ 0.5 7THCLK + 0.5 ns

tSU(NWA|T_NE) FMC_NWA'T valid before FMC_NEX hlgh 6THCLK +2 -

FMC_NEx hold time after FMC_NWAIT
th(NE_NWAIT) | invalid 4Therk—1 -

1. Guaranteed by characterization results.

Synchronous waveforms and timings

Figure 65 through Figure 68 represent synchronous waveforms and Table 7108 through
Table 111 provide the corresponding timings. The results shown in these tables are obtained
with the following FMC configuration:

e  BurstAccessMode = FMC_BurstAccessMode Enabile;

e  MemoryType = FMC_MemoryType_CRAM,;

e  WriteBurst = FMC_WriteBurst_Enable;

e CLKDivision = 1;

e DatalLatency = 1 for NOR Flash; DatalLatency = 0 for PSRAM

e CL =30 pF on data and address lines. CL = 10 pF on FMC_CLK unless otherwise
specified.

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

—  For 2.7 V<Vpp< 3.6 V, maximum FMC_CLK = 100 MHz at CL=20 pF or 90 MHz at
CL=30 pF (on FMC_CLK).

—  For 1.71 V<Vpp<2.7 V, maximum FMC_CLK = 70 MHz at CL=10 pF (on FMC_CLK).

3
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Figure 71. NAND controller waveforms for common memory read access

FMC_NCEXx \ /
ALE (FMC_A17)
CLE (FMC_A16)
-d(ALE-NOE) 8 th(NOE-ALE)
FMC_NWE /
FMC_NOE /
tsu(D-NOE) th(NOE-D)

FMC_D[15:0] ( )7

MS32769V1

<+ tWwNOE—>

A
7' N
A 4

Figure 72. NAND controller waveforms for common memory write access

FMC_NCEXx \ /

ALE (FMC_A17)
CLE (FMC_A16) § f
td(ALE-NOE) — tw(NWEy—> th(NOE-ALE)

FMC_NWE / \ [

FMC_N OE _/
¢—1td(D-NWEy—»

ty(NWE-D) 4—th(NWE-
FMC_D[15:0]

MS32770V1

Table 112. Switching characteristics for NAND Flash read cyclesm

Symbol Parameter Min Max Unit
tw(NoE) FMC_NOE low width 4Thok—0.5|4Tyok + 0.5
tsuip-NoE) | FMC_D[15-0] valid data before FMC_NOE high 1 -
th(noe-p) | FMC_D[15-0] valid data after FMC_NOE high 0 - ns
taiaLe-Nog) | FMC_ALE valid before FMC_NOE low - 3THek 1
thNoE-ALE) | FMC_NWE high to FMC_ALE invalid 4THolk — 2 -

1.

Guaranteed by characterization results.
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Table 123. Dynamic characteristics: SD / MMC characteristics, Vpp=2.7V to 3.6v("

Symbol Parameter Conditions Min Typ Max Unit
fop Clock frequency in data transfer mode - 0 - 50 MHz
- SDMMC_CK/PCLK2 frequency ratio - - - 8/3 -
tyw(ckL) Clock low time fpp =50 MHz 9.5 10.5 - o
tyw(ckh) Clock high time fpp =50 MHz 8.5 9.5 -
CMD, D inputs (referenced to CK) in MMC and SD HS mode
tisu Input setup time HS fpp =50 MHz 3.5 - -
tin Input hold time HS fpp =50 MHz 25 - - e
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time HS fpp =50 MHz - 11 12
toH Output hold time HS fpp =50 MHz 9 - - e
CMD, D inputs (referenced to CK) in SD default mode
tISUD Input setup time SD fpp =25 MHz 3.5 - -
tIHD Input hold time SD fpp =25 MHz 2.5 - - e
CMD, D outputs (referenced to CK) in SD default mode
tOVD Output valid default time SD fpp =25 MHz - 0.5 1.5
tOHD Output hold default time SD fpp =25 MHz 0 - - e

1. Guaranteed by characterization results.

Table 124. Dynamic characteristics: eMMC characteristics, Vpp=1.71V to 1.9v(NQ2)

Symbol Parameter Conditions Min Typ Max Unit
fop Clock frequency in data transfer mode - 0 - 50 MHz
- SDMMC_CKI/fPCLK2 frequency ratio - - - 8/3 -
tyw(ckL) Clock low time fpp =50 MHz 9.5 10.5 - o
tw(ckH) Clock high time fpp =50 MHz 8.5 9.5 -
CMD, D inputs (referenced to CK) in eMMC mode
tisu Input setup time HS fpp =50 MHz 3 - -
tiH Input hold time HS fpp =50 MHz 4 - - ne
CMD, D outputs (referenced to CK) in eMMC mode
tov Output valid time HS fpp =50 MHz - 11 15.5
ton Output hold time HS fpp =50 MHz 9.5 - - ne

1. Guarantee

d by characterization results.

2. Cload =20 pF.
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Figure 84. LQFP100, 14 x 14 mm, 100-pin low-profile quad flat package
recommended footprint

75 51
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1. Dimensions are expressed in millimeters.
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Package information

6.6

UFBGA176+25, 10 x 10, 0.65 mm ultra thin fine-pitch ball grid
array package information

Figure 98. UFBGA176+25, 10 x 10 x 0.65 mm ultra thin fine-pitch ball grid array
package outline
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1. Drawing is not to scale.

Table 131. UFBGA176+25, 10 x 10 x 0.65 mm ultra thin fine-pitch ball grid array
package mechanical data

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

A 0.460 0.530 0.600 0.0181 0.0209 0.0236
A1 0.050 0.080 0.110 0.002 0.0031 0.0043
A2 0.400 0.450 0.500 0.0157 0.0177 0.0197
b 0.230 0.280 0.330 0.0091 0.0110 0.0130
D 9.950 10.000 10.050 0.3917 0.3937 0.3957
E 9.950 10.000 10.050 0.3917 0.3937 0.3957
e - 0.650 - - 0.0256 -

F 0.400 0.450 0.500 0.0157 0.0177 0.0197
ddd - - 0.080 - - 0.0031
eee - - 0.150 - - 0.0059
fff - - 0.080 - - 0.0031

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