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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Functional overview

2.7 DMA controller (DMA)

The devices feature two general-purpose dual-port DMAs (DMA1 and DMA2) with 8
streams each. They are able to manage memory-to-memory, peripheral-to-memory and
memory-to-peripheral transfers. They feature dedicated FIFOs for APB/AHB peripherals,
support burst transfer and are designed to provide the maximum peripheral bandwidth
(AHB/APB).

The two DMA controllers support circular buffer management, so that no specific code is
needed when the controller reaches the end of the buffer. The two DMA controllers also
have a double buffering feature, which automates the use and switching of two memory
buffers without requiring any special code.

Each stream is connected to dedicated hardware DMA requests, with support for software
trigger on each stream. The configuration is made by software and the transfer sizes
between the source and the destination are independent.

The DMA can be used with the main peripherals:

e SPlandI?s

e I°C

e USART

e  General-purpose, basic and advanced-control timers TIMx
e DAC

e SDMMC

e  Camera interface (DCMI)
e ADC

e SAl

e SPDIFRX

e Quad-SPI

e HDMI-CEC

e JPEG codec

e DFSDM!1

)
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Functional overview STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

2.19.2

32/255

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.

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 @
-
£
© <
R E
= 5 . Additional
= © 2 2 % Alternate functions fddt_o a
ol | R l|lo|lw |2 B |vw|lw|® c Sl %2 unctions
S|t |« | M| |N|® |~ | N 3 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
£
o
- |51 | M8 |61 |72 |K7|PO|61|72|K| VSS |S - - -
- | 52| N8| 62| 73 | L8| M8 |62 | 73| L8 VDD S - - -
12C4_SMBA,
- 53 | N6 | 63 | 74 | N6 | L8 [ 63 | 74 | N6 PF13 IO | FT| - DFSDM1_DATING, -
FMC_A7, EVENTOUT
12C4_SCL,
- 54 | R7 | 64 | 75 | P6 | K8 [ 64 | 75 | P6 PF14 IO | FT| - DFSDM1_CKING, -
FMC_AS8, EVENTOUT
[2C4_SDA, FMC_A9,
- 55| P7 | 65|76 M8 | P8 | 65 | 76 | M8 PF15 IO | FT| - EVENTOUT -
- 56 | N7 | 66 | 77 | N7 | N8 | 66 | 77 | N7 PGO IIO|FT| - FMC_A10, EVENTOUT -
- 57 | M7 | 67 | 78 | M7 | L7 | 67 | 78 | M7 PG1 IIO|FT| - FMC_A11, EVENTOUT -
TIM1_ETR,
DFSDM1_DATIN2,
37 | 58 | R8 | 68 | 79 [ R8 | M7 | 68 | 79 | R8 PE7 IIO|FT| - UART7_RX, -
QUADSPI_BK2_100,
FMC_D4, EVENTOUT
TIM1_CH1N,
DFSDM1_CKINZ2,
38|59 | P8 | 69 | 80 | N9 | N7 | 69 | 80 | N9 PE8 IO | FT| - UART7_TX, -
QUADSPI_BK2_101,
FMC_D5, EVENTOUT
TIM1_CHH1,
DFSDM1_CKOUT,
39 (60| P9 | 70 | 81 P9 | P7 | 70 | 81 P9 PE9 IO | FT| - UART7_RTS, -
QUADSPI_BK2_102,
FMC_D6, EVENTOUT
-1 61| M9 | 71 82 | K8 - 71 82 | K8 VSS S - - - -
- | 62| N9 | 72 | 83 | L9 - 72 | 83 | L9 VDD S - - - -
72/255 DoclD029041 Rev 4 KYI




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 @
@
% 2
§ |8 E|o
— o iti
= k3] 2 3 % Alternate functions Add|t|_onal
ol | |lo ||| |w|w|® € El Bl 2 functions
I3 Z|S|ISR|F|2|E|R|Y £ &l o
0 -V - S - W B - O - -V - ¢ o =
w| W L | |9 |||l O £
g|¢g|lf|lg|lg|pd|lo|Cc|c|@ S
- S - - e = - - e c
= £
o

DFSDM1_CKIN3,
5577 [P15| 96 | 108 [L15| M3 | 89 [ 108 | L15 PD8 I/O|FT| - | USART3_TX, SPDIF_RX1, -
FMC_D13, EVENTOUT

DFSDM1_DATINS,
56 [ 78 [P14| 97 | 109 (L14 | L3 | 90 [ 109 | L14 PD9 IIO|FT| - | USART3_RX, FMC_D14, -
EVENTOUT

DFSDM1_CKOUT,
57 [ 79 [N15| 98 | 110 [K15| M2 [ 91 [ 110 | K15 PD10 I/O|FT| - | USART3_CK, FMC_D15, -
LCD_B3, EVENTOUT

12C4_SMBA,

USART3_CTS,
QUADSPI_BK1_l00,
58 | 80 |N14| 99 | 111 [N10| K3 | 92 | 111 [N10| PD11 [I/O|FT| - SAI2 DA, -
FMC_A16/FMC_CLE,

EVENTOUT

TIM4_CH1, LPTIM1_IN1,
12C4_SCL, USART3_RTS,

M1 M1 QUADSPI_BK1_lO1,
59| 81 |N13 (100|112 | " | 4 | @3 | 112| " | PD12 [O|FT| - SAI2 FS A -
FMC_A17/FMC_ALE,
EVENTOUT
TIM4_CH2, LPTIM1_OUT,
12C4_SDA,
60 | 82 |M15|101 | 113 [M11| L2 | 94 [ 113 |M11| PD13 [I/O|FT| - QUADSPI_BK1_l03, -
SAI2_SCK_A, FMC_A18,
EVENTOUT
- | 83| - 102|114 |J10| M1 | 95 [114]J10| VvSS |s - -
- | 84|J13 103|115 J11| - | 96 [115|J11| VvDD |S - -

TIM4_CH3, UART8_CTS,

61|85 (M14|104 | 116 [L12 | L1 [ 97 [ 116 | L12 PD14 IIO|FT| - FMC_DO, EVENTOUT

TIM4_CH4, UART8_RTS,

62 | 86 [ L14 | 105 | 117 [ K13 | K2 | 98 [ 117 | K13 PD15 IIO|FT| - FMC_D1, EVENTOUT

- - - - | M8 [K12| - - - - PJ6 IIO|FT| - LCD_R7, EVENTOUT

- - - - | M9 (12| - - - - PJ7 IIO|FT| - LCD_GO, EVENTOUT

a [l
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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 @
-
£
© <
5 |22
= 5] . Additional
= © 2 2 % Alternate functions fdd tt_o a
o|ld | L |lo |0l |D|vw|w|f c S0 2 unctions
S|t |« | M| |N|® |~ | N 3 o
-V e S I WO - M 0 - YO - WO B M o =
[T [T o (T [T [7)] [T [T E
gl g|R|lg|lg|@|o|cg|g|m S
e R I '-|_'- [ a | a '-|_'- c
2
£
o
- - - - 120 [H12| - - - - PJ8 IO | FT| - LCD_G1, EVENTOUT -
- - - - 121 | J13 - - - - PJ9 IO | FT| - LCD_G2, EVENTOUT -
- - - - 122 [H13| - - - - PJ10 IIO|FT| - LCD_G3, EVENTOUT -
- - - - 123 1G12| - - - - PJ11 IO | FT| - LCD_G4, EVENTOUT -
- - - - 124 [ H1M - - - - VDD S - - - -
- - - - - - K1 99 (118 |H11 | VvDDDSI | S - - - -
-l -1 - - [125|H10| - | - | - |H10] vss |s|-|- - -
-{ -1 -1-1-1-1|He|100]|119 |K12|VCAPDSI| S | - | - - -
A R A A O (R IR R PO voo:zos sl .. i i
- - - - - - J1 (101|120 | J12 | DSI_DOP [ I/O| - - - -
- - - - - - J2 (102|121 |J13 | DSI_DON [ l/O| - - - -
- - - - - - H5 | 103 | 122 [G12| VSSDSI S - - - -
- - - - - - H4 | 104 [ 123 |H12 | DSI_CKP |1/O | - - - -
- - - - - - H3 | 105|124 |H13 | DSI_CKN | /O | - - - -
o T e e B R PE N e I - -
- - - - - - H1 | 107 [ 126 | F12 | DSI_D1P | I/O - - -
- - - - - - H2 | 108 [ 127 | F13 | DSI_D1N | I/O - - -
- - - - - - - 109|128 | - VSSDSI | S - - -
- - - - 126 [G13| - - - - PKO IIO|FT| - LCD_G5, EVENTOUT -
- - - - 127 | F12 - - - - PK1 IO | FT| - LCD_G6, EVENTOUT -
- - - - 128 | F13 - - - - PK2 IO | FT| - LCD_G7, EVENTOUT -
M1 M1
- | 87 | L15| 106 | 129 3 H9 | 110 | 129 3 PG2 IO | FT| - FMC_A12, EVENTOUT -
M1 M1
- | 88 | K15 107 | 130 2 G9 | 111 (130 2 PG3 IO | FT| - FMC_A13, EVENTOUT -
‘Yl DoclD029041 Rev 4 77/255
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Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate

function mapping (continued)

AFO | AF1 | AF2 AF3 AF4 AF5 | AF6 | AF7 AFs AF9 | AF10 | AFM1 | 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

oD ] ] ~ |orsomi_| ] | usART3 [SPDIFR| ] ~ |emcot| | Even
CKIN3 TX X1 3 TOUT
PDO ] ] ~ |orsomi_| ] ~ |usarTa| ] ] ~ |emcot| | Even
DATAING “RX 4 TOUT
DFSDM1_ USART3 FMC_D1 EVEN
PD10 | - - - CKOUT - : : _cK - : - : 5 - | LCDB3 | oyt
D11 ) ) ) ) l2c4_sMm | | usART3 o | CRRoSE i saz sp_ | oo | Bven
BA _cTS BKI1_ A - TOUT

0 CLE

Port D

ootz |- | Tmac | tpmimi | 2casc | o |usarms| [ QURDSPlsap ps | | FMOATI | Even
H1 N1 h RTS BK1_ A ~ TOUT

- 1 ALE
o013 |- | Tmac | PTiMi_ |12casp | ) ] o | PRRSE | saiz_sc  |emcat| | Eeven
H2 ouT A B KA 8 TOUT
TIM4_C UARTS_ EVEN
PD14 | - - " - - - - - il - - - |Fmcpo| - S
TIM4_C UARTS_ EVEN
PD15 - - H4 - - - - - RTS - - - FMC_D1 - - TOUT
bEo ] ~ |tmaET[LPTMiE| ] ] ~ |uarts_ |  [sazmc|  |[FemcnNe|DcMiD| | EVEN
R TR Rx KA L0 2 TOUT
oEA ] ] B EIE ] ] ] ~ |uarmeT| ] ~ |FmcnB|DOMID| | EVEN
N2 X L1 3 TOUT

Port E

gy |TRACEC| ) ) ~ |spusc|satm| o |CRRESEL |ETH M| Fmc A2 | | Even
LK K | CLKA BRI TXD3 3 TOUT
pe |TRACED [ ] ] ] ~ |sasp| ] ] ] ~ |emcar| Y
0 B 9 TOUT

XX69L4ZEINLS XV89L4ZEINLS XXL9L4ZEINLS XXG9.L4ZEINLS

uonduosap uid pue sjnould
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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

XX69L4ZEINLS XV89L4ZEINLS XXL9L4ZEINLS XXG9.L4ZEINLS
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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
EVEN
PF12 ; ; ; ; ; ; ; - ; ; ; ; FMC_ A6 | - S
DFSDMH1
12C4_SM EVEN
PF13 ; ; ; ; o - |-oATAN| - ; ; ; ; FMC A7 | - - | 5N
Port F
12c4_SC DFSDMH1 EVEN
PF14 - - - - L - _CKING - - - - - FMC_A8| - - TOUT
12C4_SD EVEN
PF15 ; ; ; ; N ; ; . ; ; ; ; FMC A9 | - S
FMC_A1 EVEN
PGO - - - - - - - - - - - - 0 - - | Tout
FMC_A1 EVEN
PG1 - - - - - - - - - - - - 1 - - | Tout
FMC_A1 EVEN
PG2 - - - - - - - - - - - - 2 - - | Tout
FMC_A1 EVEN
PG3 - - - - - - - - - - - - 3 - - | TouT
Port G FMC_A1
PG4 ; ; ; ; ; ; ; - ; ; ; ; 4IFNIC_ ; ; EVEN
BAO
FMC_A1
PG5 ; ; ; ; ; ; ; . ; ; ; ; 5FMC_ | - S
BA1
FMC_NE | DCMI_D EVEN
PG6 ; ; ; ; ; ; ; i ; ; ; ; 5 WP | eo_rr | SYEN
. ] ] ] ] ] ] SAI1_M ] USART6 ] ] ] FMC_IN | DcMI D | LcD_cL | EVEN
CLK A K T 13 K | TouT

uonduosap uid pue synouid

XX69L4ZEINLS XV89LAZEINLS XXL9.4ZENLS XXG9L4ZEINLS



¥ A9y L¥0620dl°0d

Ggc/Lolb

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
SPI6_NS SPDIF_R | USART6 ETH_PPS | FMC_SD EVEN
PG8 - - - - - S - X2 RTS - - _ouT CLK - LCD_G7 | royt
PGo ) ) ) ) _|seimi| | spoiFR| usarTe | B0PDSE I sai2 Fs_ | sommcz | ICNE foom v | | Even
SO X3 Rx | -BK2 B DO ~ | sYNG TOUT
- 2 - NCE
SPI1_NS
PG10 ) ) ) ) ) oS ) ] ) LCD_G3 | SAI2_SD_| SDMMC2 | FMC_NE | DCMID | | o g, | EVEN
B D1 3 2 TOUT
ws -
PG ) ) ) ) ) s | . |sPoFR ) ) SDMMC2 Eyjﬁmz_ | peMID || op ga | EVEN
- X0 D2 |THRMIL 3 B3 | touTt
TX_EN
Port G
LPTIM1_| SPI6_MI SPDIF_R | USART6 SDMMC2 | FMC_NE| EVEN
PG12 - - - N1 - SO - X1 “RTs | LCD_B4 - D3 4 LCD_B1 | 1oyt
ETH_MIl_
TRACED LPTIMA_ SPI6_SC USART6 TXDO/ET | FMC_A2 EVEN
PG13 0 - - ouT - K - - CTsS - - HRMILT| 4 - LCD_RO | 1oyt
XDO
QUADSP ETH_MIL_
bG1s | TRACED | ~|eimiE ) SPI6_M ) ] UsARTG | AUADSP ) TXDVET | FMC_A2 | LeD B0 | EVEN
1 TR oSl > | -BK2 HRMILT| 5 -BO | touTt
— 3 - —
XD1
PG15 ] ] ] ] ] ] ] ] USART6 ] ] ] FMC_SD|DCMID | EVEN
TS NCAS 13 TOUT

XX69L4ZEINLS XV89L4ZEINLS XXL9L4ZEINLS XXG9.L4ZEINLS
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Memory mapping

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

4

Memory mapping

The memory map is shown in Figure 21.

Figure 21. Memory map

OXFFFF FFFF

0xE000 0000
OXDFFF FFFF

0xD000 0000
OXCFFF FFFF

0xC000 0000
Ox9FFF FFFF

0x8000 0000
OX7FFF FFFF

0x6000 0000
OX5FFF FFFF

0x4000 0000
Ox3FFF FFFF

0x2000 0000
Ox1FFF FFFF

0x0000 0000

512-Mbyte
Block 7

Cortex-M7
Internal

peripherals

512-Mbyte
Block 6
FMC

512-Mbyte
Block 5
FMC

512-Mbyte
Block 4
Quad-SPI and
FMC bank 3

512-Mbyte
Block 3
FMC bank 1 to
bank 2

512-Mbyte
Block 2
Peripherals

512-Mbyte
Block 1
SRAM

Reserved

512-Mbyte
Block 0

SRAM2 (16 KB)

SRAM1 (368 KB)

DTCM (128 KB)

Reserved

Option Bytes

Reserved

Flash memory on AXIM interface|

Reserved

Flash memory on ITCM interface

Reserved

System memory

Reserved

ITCM RAM

0x2008 0000 - 0x3FFF FFFF
0x2007 CO00 - 0x2007 FFFF
0x2002 0000 - 0x2007 BFFF
0x2000 0000 - 0x2001 FFFF
Ox1FFF 0020 - Ox1FFF FFFF
Ox1FFF 0000 - Ox1FFF 001F
820 0000 - 0x1FFE FFFF
0x0808,0000 - 0x081F FFFF
0x0030 000Q - 0x07FF FFFF
0x0020 0000 - OXQO3F FFFF
0x0011 0000 - 0x001PEFFF
0x0010 0000 - 0x0010 ED
0x0000 4000 - 0000F FFFF

0x0000 0000 - 0x0000 3FFF

Reserved

Cortex-M7 internal
peripheral

AHB3

Reserved

AHB2

Reserved

AHB1

Reserved

APB2

Reserved

APB1

0xEO010 0000 - OxFFFF FFFF

0xE000 0000 - OXEOOF FFFF

0x6000 0000 - OXDFFF FFFF

0x5006 0C00 - OX5FFF FFFF
0x5006 OBFF

0x5000 0000
0x4008 0000 - 0x4FFF FFFF
0x4007 FFFF

0x4002 0000
0x4001 6C00 - 0x4001 FFFF
0x4001 6BFF

0x4001 0000
0x4000 8000 - 0x4000 FFFF
0x4000 7FFF

0x4000 0000

MSv39118V2
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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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DoclD029041 Rev 4

3




STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Electrical characteristics

Applicable only for STM32F7x9 sales types.

All main power (Vpp, Vppa, Vbpspmmc, Vopuss, VDD(?SI) and ground (Vss, Vssa) pins must always be

connected to the external power supply, in the permitted range.

V |y maximum value must always be respected. Refer to Table 15 for the values of the maximum allowed

injected current.

Include Vggg. pin.

Table 15. Current characteristics

Symbol Ratings Max. | Unit
>lyvpp Total current into sum of all Vpp , power lines (source)() 420
Slyss | Total current out of sum of all Vgg  ground lines (sink)(" =420
X lyppysg | Total current into Vppysg power line (source) 25
> lyppspmmc | Total current into Vppspmmc power line (source) 60
oD Maximum current into each Vpp , power line (source)) 100
lvbbspvme | Maximum current into Vppspumc power line (source): PG[12:9], PD[7:6] 100
lyss Maximum current out of each Vgg , ground line (sink)(") -100
Output current sunk by any I/O and control pin 25
o Output current sourced by any 1/Os and control pin -25 mA
Total output current sunk by sum of all I/O and control pins @ 120
Total output current sunk by sum of all USB I/Os 25
*ho Total output current sunk by sum of all SDMMC 1/Os 120
Total output current sourced by sum of all I/Os and control pins except USB 1/0s®| -120
Injected current on FT, FTf, RST and B pins ) -5/+0
LINJ(PIN)
Injected current on TTa pins(®) +5
ZI|NJ(p|N)(4) Total injected current (sum of all I/O and control pins)(®) +25

permitted range.

sunk/sourced between two consecutive power supply pins referring to high pin count LQFP packages.

value.

A positive injection is induced by V|\>Vppa While a negative injection is induced by V|y<Vss. Iin
exceeded. Refer to Table 14: Voltage characteristics for the values of the maximum allowed inpu

negative injected currents (instantaneous values).

Table 16. Thermal characteristics

tage.

J p|NI) must never be
%)

All main power (Vpp, Vppa) and ground (Vgs, Vsgsa) pins must always be connected to the external power supply, in the
This current consumption must be correctly distributed over all I/Os and control pins. The total output current must not be

Positive injection is not possible on these 1/0s and does not occur for input voltages lower than the specified maximum

When several inputs are submitted to a current injection, the maximum ZI|NJ(p|N) is the absolute sum of the positive and

Symbol Ratings Value Unit
Tsta Storage temperature range - 65 to +150 o
T, Maximum junction temperature 125

3
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Electrical characteristics

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

120/255

Table 22. Reset and power control block characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
PLS[2:0]=000 (rising edge) | 2.09 | 214 | 219 | V
PLS[2:0]=000 (falling edge) | 1.98 | 2.04 | 2.08 | V
PLS[2:0]=001 (rising edge) | 2.23 | 2.30 | 237 | V
PLS[2:0]=001 (falling edge) | 2.13 | 2119 | 225 | V
PLS[2:0]=010 (rising edge) | 2.39 | 2.45 | 251 | V
PLS[2:0]=010 (falling edge) | 2.29 | 2.35 | 2.39 | V
PLS[2:0]=011 (rising edge) | 2.54 | 2.60 | 2.65 | V
y Programmable voltage | PLSI2:01=011 (falling edge) | 244 | 2.51 [ 256 | V
VD | detector level selection | p| 5[2:0=100 (rising edge) | 2.70 | 2.76 | 2.82 | V
PLS[2:0]=100 (falling edge) | 2.59 | 2.66 | 2.71 | V
PLS[2:0]=101 (rising edge) | 2.86 | 2.93 | 299 | V
PLS[2:0]=101 (falling edge) | 2.65 | 2.84 | 292 | V
PLS[2:0]=110 (rising edge) | 2.96 | 3.03 | 3.10 | V
PLS[2:0]=110 (falling edge) | 2.85 | 2.93 | 299 | V
PLS[2:0]=111 (rising edge) | 3.07 | 3.14 | 321 | V
PLS[2:0]=111 (falling edge) | 2.95 | 3.03 | 3.09 | V
Vpypnyst!) | PVD hysteresis - - 100 | - | mv
v Power-on/power-down | Falling edge 160 | 168 | 1.76 | V
PORIPDR | reset threshold Rising edge 164 | 172 | 180 | Vv
Vppriyst' ) | PDR hysteresis - - 40 - | mv
Brownout level 1 Falling edge 213 | 219 | 2.24 \Y,
VBOR! | threshold .
Rising edge 223 | 229|233 \Y,
Brownout level 2 Falling edge 244 | 250 | 256 | V
VBOR2 | threshold i
Rising edge 253 | 259 | 2.63 \%
Brownout level 3 Falling edge 275 | 283|283 | V
VBOR3 | threshold .
Rising edge 285 | 292 | 297 \Y,
Veorhyst' | BOR hysteresis - - 100 | - | mV
TRS(H&?"PO POR reset temporization - 05 | 1.5 | 30 | ms
InRush current on
(1) |voltage regulator power- ) )
lRusH on (POR or wakeup 160 | 250 | mA
from Standby)
InRush energy on
E (1) |voltage regulator power- | Vpp = 1.7V, To = 105 °C, ) ) 54 c
RUSH on (POR or wakeup lrusH = 171 mA for 31 ps ' H
from Standby)

DoclD029041 Rev 4

3




STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Electrical characteristics

Table 39. Peripheral current consumption (continued)

Iop(Typ)(!
Peripheral Unit
Scale 1 Scale 2 Scale 3
TIM2 19.1 18.7 14.7
TIM3 14.6 14.0 10.6
TIM4 15.4 14.7 11.4
TIM5 18.1 17.6 13.6
TIM6 3.1 2.7 1.4
TIM7 3.0 2.7 1.1
TIM12 8.1 7.8 5.6
TIM13 5.4 5.1 3.1
TIM14 5.6 5.3 3.3
LPTIM1 9.8 9.6 6.9
WWDG 1.9 1.6 1,4
SPI12/1252G) 3.0 2.9 1.4
SPI13/1253G) 3.0 3.3 1.4
SPDIFRX 2.4 2.0 1.7
APB1 USART2 12.6 12.7 9.2
(upto uA/MHz
54 MHz) USART3 12.4 12.4 9.4
UART4 10.7 10.9 8.1
UART5 10.7 10.7 8.1
12C1 8.9 8.9 6.4
12C2 8.3 8.2 6.1
12C3 8.1 8.2 6.1
12C4 8.0 8.2 5.8
CAN1 6.3 6.4 4.4
CAN2 5.7 5.8 3.9
CAN3 7.4 7.1 5.6
HDMI-CEC 2.2 1.8 1.4
PWR 1.3 0.9 0.8
DACA) 4.8 4.2 3.6
UART7 10.4 10.4 7.8
UART8 11.1 11.3 8.3
lﬁ DoclD029041 Rev 4 137/255
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External clock source characteristics

High-speed external user clock generated from an external source

In bypass mode the HSE oscillator is switched off and the input pin is a standard 1/O. The
external clock signal has to respect the Table 65: I/O static characteristics. However, the
recommended clock input waveform is shown in Figure 28.

The characteristics given in Table 41 result from tests performed using an high-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 17.

Table 41. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max | Unit
External user clock source
fHsE_ext frequency") 1 - 50 | MHz
Vusen | OSC_IN input pin high level voltage 0.7Vpp - Vbp v
Vuser | OSC_IN input pin low level voltage ) Vss - 0.3Vpp
bw(HSE) OSC_IN high or low time(") 5 - -
tw(HsE)
ns
trHsE) OSC_|IN rise or fall time(") - - 10
tiHsE)
Cinsg) | OSC_IN input capacitance(" - - 5 - pF
DUCy(HSE) Duty cycle - 45 - 55 %
I OSC_IN Input leakage current Vss<ViN<Vpp - - +1 MA

1. Guaranteed by design.

Low-speed external user clock generated from an external source

In bypass mode the LSE oscillator is switched off and the input pin is a standard 1/O. The
external clock signal has to respect the Table 65: I/O static characteristics. However, the
recommended clock input waveform is shown in Figure 29.

The characteristics given in Table 42 result from tests performed using an low-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 17.

3
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Electrical characteristics

Figure 65. Synchronous multiplexed NOR/PSRAM read timings
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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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Package information

3

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

recommended footprint
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