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Product Status Active

Core Processor ARM® Cortex®-M7
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oTG
Peripherals Brown-out Detect/Reset, DMA, I2S, LCD, POR, PWM, WDT
Number of I/O 132
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
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Table 2. STM32F777xx, STM32F778Ax and STM32F779xx features and peripheral counts

Peripherals STM32F77xVx STM32F77xZx STM32F779Ax STM32F778Ax STM32F77xIx STM32F77xBx STM32F77xNx
Flash memory in Kbytes 1024 2048 1024 2048 1024 2048 2048 1024 2048 1024 2048 1024 2048
System 512(368+16+128)
SRAM in Kbytes Instruction 16
Backup 4
FMC memory controller Yes(")
Quad-SPI Yes
Ethernet Yes No Yes
General-purpose 10
Advanced-control 2
Timers
Basic 2
Low-power 1
Random number generator Yes
SPI/12S 4/3 (simplex)(@ 6/3 (simplex)
12c 4
USART/UART 4/4
USB OTG FS Yes
Communication USBOTGHS Yes
interfaces CAN 3
SAl 2
SPDIFRX 4 inputs
SDMMC1 Yes
SDMMC2 Yes®
Camera interface Yes
MIPI-DSI Host®) No Yes
LCD-TFT Yes
Chrom-ART Accelerator™ (DMA2D) Yes
JPEG codec Yes
Cryptography Yes
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Description

STM32F777xx STM32F778Ax STM32F779xx

1.1
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Full compatibility throughout the family

The STM32F777xx, STM32F778Ax and STM32F779xx devices are fully pin-to-pin,
compatible with the STM32F4xxxx devices, allowing the user to try different peripherals,
and reaching higher performances (higher frequency) for a greater degree of freedom
during the development cycle.

Figure 1 gives compatible board designs between the STM32F7xx and STM32F4xx
families.

Figure 1. Compatible board design for LQFP100 package

STM32F427xx | STM32F437xx
STM32F429xx / STM32F439xx
STM32F415xx / STM32F417xx
STM32F405xx / STM32F407xx
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The STM32F77x LQFP144, LQFP176, LQFP208, TFBGA216, UFBGA176 packages are
fully pin to pin compatible with STM32F4xx devices.
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STM32F777xx STM32F778Ax STM32F779xx Functional overview

Figure 8. Regulator OFF
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The following conditions must be respected:

e Vpp should always be higher than Vcap 1 and Vcap o to avoid current injection
between power domains.

o Ifthetime for Voap 4 and Vepp o to reach V4o minimum value is faster than the time for
Vpp to reach 1.7 V, then PAO should be kept low to cover both conditions: until Vepap 4
and Vcap o reach V4, minimum value and until Vpp reaches 1.7 V (see Figure 9). -

e Otherwise, if the time for Vcap 1 and Vcap o to reach Vi minimum value is slower
than the time for Vpp to reach 1.7 V, then PAO could be asserted low externally (see
Figure 10).

e IfVeap 4 a@ndVepap 2 go below V4o minimum value and Vpp is higher than 1.7 V, then a
reset must be asserted on PAO pin.

Note: The minimum value of V4, depends on the maximum frequency targeted in the application.
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Functional overview

STM32F777xx STM32F778Ax STM32F779xx

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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Functional overview STM32F777xx STM32F778Ax STM32F779xx

2.48
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DSI Host (DSIHOST)

The DSI Host is a dedicated peripheral for interfacing with MIPI® DSI compliant displays. It
includes a dedicated video interface internally connected to the LTDC and a generic APB
interface that can be used to transmit information to the display.

These interfaces are as follows:

e LTDC interface:

— Used to transmit information in Video mode, in which the transfers from the host
processor to the peripheral take the form of a real-time pixel stream (DPI).

—  Through a customized for mode, this interface can be used to transmit information
in full bandwidth in the Adapted Command mode (DBI).

e APB slave interface:

—  Allows the transmission of generic information in Command mode, and follows a
proprietary register interface.

—  Can operate concurrently with either LTDC interface in either Video mode or
Adapted Command mode.

e Video mode pattern generator:
—  Allows the transmission of horizontal/vertical color bar and D-PHY BER testing
pattern without any kind of stimuli.
The DSI Host main features:
e Compliant with MIPI® Alliance standards
e Interface with MIPI® D-PHY
e  Supports all commands defined in the MIPI® Alliance specification for DCS:
—  Transmission of all Command mode packets through the APB interface
—  Transmission of commands in low-power and high-speed during Video mode
e  Supports up to two D-PHY data lanes
e  Bidirectional communication and escape mode support through data lane 0
e  Supports non-continuous clock in D-PHY clock lane for additional power saving
e  Supports Ultra Low-power mode with PLL disabled
e ECC and Checksum capabilities
e  Support for End of Transmission Packet (EoTp)
e Fault recovery schemes
e 3D transmission support
e Configurable selection of system interfaces:
— AMBA APB for control and optional support for Generic and DCS commands
— Video Mode interface through LTDC
— Adapted Command mode interface through LTDC
e Independently programmable Virtual Channel ID in
—  Video mode
— Adapted Command mode
— APB Slave

Video Mode interfaces features:

e LTDC interface color coding mappings into 24-bit interface:

3
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Pinouts and pin description

STM32F777xx STM32F778Ax STM32F779xx

Figure 20. STM32F779xx TFBGA216 ballout
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1. The above figure shows the package top view.
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STM32F777xx STM32F778Ax STM32F779xx

Pinouts and pin description

Table 10. STM32F777xx, STM32F778Ax and STM32F779xx pin and

ball definitions (continued)

Pin Number

STM32F777xx

STM32F778Ax
STM32F779xx

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
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Pinouts and pin description STM32F777xx STM32F778Ax STM32F779xx

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

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

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

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

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

3
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Table 12. STM32F777xx, STM32F778Ax and STM32F779xx alternate
function mapping

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”;lsz 2/SPI3/12 zslfj'gf;‘T' CAN1/2/T | 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 | OTG1_FS G2_FS
1/SPDIF /LCD
TIM2_C
PAO o aeC | s _c | Tiv_ET ) ) ) USART2 | UART4_ ~ |saiz.sp_|ETH.mMI_| ) ) EVEN
H1 R CTS > B CRS TOUT
_ETR -
ETH_MIl_
A1 ) TIM2_C | TIM5_C ) ) ) ) USART2 | UART4_ IQEQ?S;S SAI2_MC ER%C#,\';’I ) ) LD Rro | EVEN
H2 H2 RTS Rx | -BKI KB _ -R2| Tout
3 |_REF_C
LK
oA ] TIM2_C | TIM5_C | TIM9_CH ] ] ] USART?2 | SAI2_SC ] ] ETHMDI | MDIOS_ [ | op gy | EVEN
H3 H3 1 X K B o MDIO R | tout
TIM2_C | TIM5_C | TIM9_CH USART?2 OTG_HS_ | ETH_MII_ 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
- — | K S SOF | SYNC | YNC | TouT
ws ws - -
Port A TimM2_C TIM8_CH SPI1_SC SPI6_SC OTG_HS_ EVEN
PA5 - mmm2 | - e ; KN251_ ; - % ; e ; ; - | Lcora| EYEN
CETR CK _
oAB ] TIM1_B | TIM3_C | TIM8_BKI ] sPi_MI| ] SPI6_MI | TIM13_C ] ] MDIOS_ | DCMIPI| | o o | EVEN
KIN H1 N ) SO H1 MDC | XCLK G2 | touT
SPIT M ETH_MIL_
o7 ) TIM1_C | TIM3_C | TIM8_CH ) Szl _ |spie_mo | TIM14_C ) RX_DVIE |[FMC_SD| ) EVEN
HIN H2 N e Si H1 THRMI | 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
PAQ ; - ; ; oA | W25z ; N ; ; ; ; ; W-° | Leors | ST
TIM1_C USART1 OTG_FS_ MDIOS_ | DCMI_D EVEN
PA10 - H3 - - - - - “RX - LCD_B4 D - MDIO 1 LCD_B1 | 1oyt

uonduosap uid pue synouid
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Table 12. STM32F777xx, STM32F778Ax and STM32F779xx 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
TRACED SPI4_NS | SAI1_FS DFSDM1_ FMC_A2 | DCMI_D EVEN
PE4 1 - - - - S A - - - DATAIN3 - 0 4 | LCDBO | 1507
TRACED TIM9_CH SPI4_MI | SAI1_SC DFSDM1_ FMC_A2 | DCMI_D EVEN
PES 2 - - 1 - 39 KA - - - CKIN3 - 1 6 | CP-C0 | 1oyt
peg | TRACED | TIM1 B | Time_cH ] SPI4_M [SAIM_SD| ] ] SAI2_MC ] FMC_A2 | DCMID | | oy oy | EVEN
3 KIN2 2 oS A KB 2 7 -G | touT
DFSDM1
TIM1_ET UART7 QUADSPI EVEN
PE7 - R - - - T PAANE Rx © | BK2_100 - FMC D41 - - | Tout
TIM1_C DFSDM1 UART7 T QUADSPI EVEN
PES - HIN - - - - " CKIN2 - X © | Bk2_I01 - FMCD5| - - | TouT
TIM1_C DFSDM1 UART7_ QUADSPI EVEN
PE9 - H1 - - - - | ckouT| - RTS - | BK2 102 - FMCD6| - - TOUT
Port E
DFSDM1
TIM1_C UART7_ QUADSPI EVEN
PE10 - HeN - - - B e - cTS © | _BK2_103 - FMC_D7 | - - TOUT
TIM1_C SPI4_NS | DFSDM1 SAI2_SD_ EVEN
PE11 ; . ; ; ; s |k - ; ; 5 ; FMcD8| - | Lcp_e3 | SYEN
DFSDM1
TIM1_C SPI4_SC SAI2_SC EVEN
PE12 ; e ; ; ; 7| DATAN | - ; ; b ; FMcD9| - |Lcosa| SN
TIM1_C SPI4_MI | DFSDM1 SAI2_FS_ FMC_D1 EVEN
PE13 - H3 - - - SO | _CKIN5 - - - B - 0 - |LCDDE | 1oyt
oE14 ] TIM1_C ] ] ] SPI4_M ] ] ] ] SAI2_MC ] FMC_D1| _  |LCD_CL | EVEN
H4 oS KB 1 K | TouT
TIM1_B FMC_D1 EVEN
PE15 ; W ; ; ; ; ; - ; ; ; ; 7 - |reorr | EVEN

uonduosap uid pue synouid
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Electrical characteristics STM32F777xx STM32F778Ax STM32F779xx

Typical and maximum current consumption

The MCU is placed under the following conditions:
e Al I/O pins are in input mode with a static value at Vpp or Vgg (no load).
e All peripherals are disabled except if it is explicitly mentioned.

e  The Flash memory access time is adjusted both to fc  frequency and Vpp range
(see Table 18: Limitations depending on the operating power supply range).

e  When the regulator is ON, the voltage scaling and over-drive mode are adjusted to
fucLk frequency as follows:

—  Scale 3 for fyc k < 144 MHz
— Scale 2 for 144 MHz < fyc k< 168 MHz
— Scale 1 for 168 MHz < fyc k £ 216 MHz. The over-drive is only ON at 216 MHz.

e  When the regulator is OFF, the V12 is provided externally as described in Table 17:
General operating conditions:

o The system clock is HCLK, fPCLK'] = fHCLK/4’ and fPCLKZ = fHCLK/Z.
e External clock frequency is 25 MHz and PLL is ON when fyc  is higher than 25 MHz.

e  The typical current consumption values are obtained for 1.7 V < Vpp < 3.6 V voltage
range and for Ty= 25 °C unless otherwise specified.

e  The maximum values are obtained for 1.7 V < Vpp < 3.6 V voltage range and a
maximum ambient temperature (T,) unless otherwise specified.

e  For the voltage range 1.7 V £ Vpp < 3.6 V, the maximum frequency is 180 MHz.

Table 24. Typical and maximum current consumption in Run mode, code with data processing
running from ITCM RAM, regulator ON

Max(?
Symbol | Parameter Conditions fhoLk (MHz) Typ Unit
TA=25°C|Tp=85°C|Ty=105°C
216 193 2214 258(4) _
200 179 207 244 279
180 159 176 2104 238@)
Agngiﬁfg ggl)s 168 142 156 187 211
144 122 135 167 190
€0 49 55 81 103
Supply o5 23 8 ” -
o0 RCLLJ"r\:er::c?e 216 95 1074 153@ i mA
200 88 100 146 180
180 78 8s“) 1224) 147@
Allji?s,earti)rl)gg(r:gls 168 70 78 109 133
144 60 68 99 123
60 24 29 55 76
25 12 16 42 63

1. Guaranteed by characterization results, unless otherwise specified.

3
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Electrical characteristics STM32F777xx STM32F778Ax STM32F779xx

Table 39. Peripheral current consumption (continued)

Iop(Typ)(!
Peripheral Unit
Scale 1 Scale 2 Scale 3

TIM1 24.1 23.8 19.6

TIM8 24.5 24.2 20.0

USART1 17.7 17.4 14.3

USART6 1.9 11.8 9.4

ADC1®) 45 47 35

ADC2®) 45 47 3.3

ADC3®) 45 46 3.3

SDMMC1 8.4 8.3 6.9

SDMMC2 8.2 8.2 6.4

SPI11/1251G) 3.9 3.6 3.1

APB2 SPl14 3.9 36 3.1

(up to SYSCFG 25 2.2 1.9 HA/MHz

108 MHz) TIM9 8.0 8.0 6.2
TIM10 5.0 5.1 3.7

TIM11 6.9 6.9 5.3

SPI5 27 2.8 1.8

SPI6 3.1 3.2 2.2

SAI1 3.2 3.3 2.2

DFSDM1 10.9 10.7 9.0

SAI2 3.9 3.9 2.8

MDIO 7.1 7.0 5.8

LTDC 51.2 50.3 41.8

DSI 8.5 8.4 8.1

When the 1/0O compensation cell is ON, Ipp typical value increases by 0.22 mA.
The BusMatrix is automatically active when at least one master is ON.
To enable an 128 peripheral, first set the I2SMOD bit and then the I12SE bit in the SPI_I2SCFGR register.

When the DAC is ON and EN1/2 bits are set in DAC_CR register, add an additional power consumption of
0.75 mA per DAC channel for the analog part.

5. When the ADC is ON (ADON bit set in the ADC_CR?2 register), add an additional power consumption of
1.73 mA per ADC for the analog part.

> LN =

3
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Electrical characteristics

STM32F777xx STM32F778Ax STM32F779xx

Table 48. PLLI2S characteristics

Symbol Parameter Conditions Min Typ Max Unit
foLLi2s IN PLLI2S input clock(") - 0.95() 1 2.10
f PLLI2S multiplier output clock for ) ) ) 216
PLLI2SP_OUT SPDIFRX
PLLI2S multiplier output clock for
feLLizsQ_ouT |gp) P P - - - 216 MHz
PLLI2S multiplier output clock for
feLLI2SR ouT - - - 216
12S
fVCO_OUT PLLI2S VCO output - 100 - 432
VCO freq = 192 MHz 75 - 200
tLock PLLI2S lock time ps
VCO freq = 432 MHz 100 - 300
Cycle to cycle at RMS B 90 B
12.288 MHz on peak
48KHz period, to _ +280 _ ps
N=432, R=5 peak
Master 12S clock jitter
L (3) Average frequency of
Jitter 12.288 MHz
N=432,R=5 ) 9 ) ps
on 1000 samples
.. Cycle to cycle at 48 KHz
WS 128 clock jitter - 400 - S
I on 1000 samples P
4) |PLLI2S power consumption on VCO freq = 192 MHz 0.15 0.40
IbD(PLLI2S) Vv _ - mA
DD VCO freq = 432 MHz 0.45 0.75
4) | PLLI2S power consumption on VCO freq = 192 MHz 0.30 0.40
IbpAPLLIZS) |y _ - mA
DDA VCO freq = 432 MHz 0.55 0.85
1. Take care of using the appropriate division factor M to have the specified PLL input clock values.
2. Guaranteed by design.
3. Value given with main PLL running.
4. Guaranteed by characterization results.
Table 49. PLLISAI characteristics
Symbol Parameter Conditions Min Typ Max Unit
feLLSAL IN PLLSAI input clock(") - 0.95() 1 2.10
PLLSAI multiplier output clock
fRLLSAIP_OUT |for 48 MHzZ - - 48 75
PLLSAI multiplier output clock
fPLLSAIQ_OUT |for SA P P - - - 216 | MHz
" PLLSAI multiplier output clock ) ) ) 216
PLLSAIR_OUT for LCD-TFT
fyco_out PLLSAI VCO output - 100 - 432
148/255 DoclD028294 Rev 4 Kys




STM32F777xx STM32F778Ax STM32F779xx

Electrical characteristics

3

Table 66. Output voltage characteristics

1.7V <Vpp < 3.6V

Symbol Parameter Conditions Min Max | Unit
CMOS port?
Vo, " | Output low level voltage for an 1/0 pin llo=+8 mA - 0.4
27V <Vpp<36V
Output high level voltage f I/O pi CMOS port®
3) utput high level voltage for an pin - _ i
Vor™ | except PC14 lio=-8 mA Vpp - 0.4 i
2.7V SVDD <36V
CMOS port@
Vou® | Output high level voltage for PC14 lio=-2mA Vpp-0.4
27V <Vpp<36V
TTL port®
VoL (1) | Output low level voltage for an 1/0 pin lio =+8mA - 0.4
27V<Vpp<36V
\Y
Output high level voltage f I/O pi TTL port®
@3) | Output high level voltage for an pin _ )
Von except PC14 o =-8mA 24
27V<Vpps36V
lio=+20 mA
O i 10 - 4)
VoL Output low level voltage for an I/0 pin 27V <Vpp <36V 1.3
\Y
VOH(3) Output high level voltage for an 1/O pin lio=-20 mA Vpp-1 3@) i
except PC14 27V<Vpp<36V
llo=+6 mA
O i 10 - 4)
VoL Output low level voltage for an I/0 pin 18V <Vpp<3.6V 0.4
\Y
VOH(3) Output high level voltage for an 1/O pin lio=-6 mA VDD_O-4(4) i
except PC14 1.8V<Vpp<36V
lio=+4 mA
O i 10 - ®)
VoL Output low level voltage for an I/0 pin 1.7V < Vpp < 3.6V 0.4
@3) |Output high level voltage for an I/O pin lio=-4 mA _a a5 i
Vor™ | except PC14 1.7V <Vpp < 3.6V Vop=04 v
(3) i ||o =-1mA (5)
Vou Output high level voltage for PC14 Vpp-0.4 -

1. The ljg current sunk by the device must always respect the absolute maximum rating specified in Table 15.
and the sum of || (I/O ports and control pins) must not exceed lygs.

TTL and CMOS outputs are compatible with JEDEC standards JESD36 and JESD52.

The |g current sourced by the device must always respect the absolute maximum rating specified in
Table 15 and the sum of |, (/O ports and control pins) must not exceed lypp.

4. Based on characterization data.

5. Guaranteed by design.

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 39 and

Table 67, respectively.
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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 DoclD028294 Rev 4 Kys
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Figure 69. NAND controller waveforms for read access
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Figure 70. NAND controller waveforms for write access
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Figure 75. Quad-SPI timing diagram - SDR mode

Clock

Data output

Data input
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DO D1 X D2 >_5—
tsany thany
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Figure 76. Quad-SPI timing diagram - DDR mode
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Data input
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Camera interface (DCMI) timing specifications

Unless otherwise specified, the parameters given in Table 120 for DCMI are derived
from tests performed under the ambient temperature, f,c k frequency and Vpp supply
voltage summarized in Table 17, with the following configuration:

e DCMI_PIXCLK polarity: falling
¢ DCMI_VSYNC and DCMI_HSYNC polarity: high
e Data formats: 14 bits

Table 120. DCMI characteristics(!

Symbol Parameter Min Max Unit
- Frequency ratio DCMI_PIXCLK/fyc k - 0.4
DCMI_PIXCLK | Pixel clock input - 54 MHz
Dpixel Pixel clock input duty cycle 30 70 %
tsu(DATA) Data input setup time 2 -
th(DATA) Data input hold time 0.5 -
fsu(HSYNC) DCMI_HSYNC/DCMI_VSYNC input setup time 25 - ns
tsuvsyne)
th(HsYNC) DCMI_HSYNC/DCMI_VSYNC input hold time 3 -
thvsyne)

1. Guaranteed by characterization results.

DoclD028294 Rev 4

217/255




Package information

STM32F777xx STM32F778Ax STM32F779xx

226/255

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.
DoclD028294 Rev 4 m
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6.2 LQFP144 20 x 20 mm, low-profile quad flat package
information
Figure 86. LQFP144, 20 x 20 mm, 144-pin low-profile quad flat package outline
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1. Drawing is not to scale.
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Figure 90. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package

recommended footprint
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