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STM32F777xx STM32F778Ax STM32F779xx 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 SPland I’S

e I%C

e USART

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

e SDMMC

e  Cryptographic acceleration
e  Camera interface (DCMI)

e ADC

e SAl

e SPDIFRX

e  Quad-SPI

e HDMI-CEC
e JPEG codec
e DFSDMH1

)
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STM32F777xx STM32F778Ax STM32F779xx Functional overview

2.10 LCD-TFT controller

The LCD-TFT display controller provides a 24-bit parallel digital RGB (Red, Green, Blue)
and delivers all signals to interface directly to a broad range of LCD and TFT panels up to
XGA (1024x768) resolution with the following features:

e 2 display layers with dedicated FIFO (64x32-bit)

e  Color Look-Up table (CLUT) up to 256 colors (256x24-bit) per layer

e Upto 8 input color formats selectable per layer

e Flexible blending between two layers using alpha value (per pixel or constant)
e  Flexible programmable parameters for each layer

e  Color keying (transparency color)

e Up to 4 programmable interrupt events

211 Chrom-ART Accelerator™ (DMA2D)

The Chrom-Art Accelerator™ (DMAZ2D) is a graphic accelerator which offers advanced bit
blitting, row data copy and pixel format conversion. It supports the following functions:

e Rectangle filling with a fixed color

e Rectangle copy

e Rectangle copy with pixel format conversion

e Rectangle composition with blending and pixel format conversion

Various image format codings are supported, from indirect 4bpp color mode up to 32bpp
direct color. It embeds dedicated memory to store color lookup tables.

An interrupt can be generated when an operation is complete or at a programmed
watermark.

All the operations are fully automatized and are running independently from the CPU or the
DMAs.

212 Nested vectored interrupt controller (NVIC)

The devices embed a nested vectored interrupt controller able to manage 16 priority levels,
and handle up to 110 maskable interrupt channels plus the 16 interrupt lines of the Cortex®-
M7 with FPU core.

e Closely coupled NVIC gives low-latency interrupt processing

e Interrupt entry vector table address passed directly to the core

e Allows early processing of interrupts

e  Processing of late arriving, higher-priority interrupts

e  Support tail chaining

e  Processor state automatically saved

e Interrupt entry restored on interrupt exit with no instruction overhead

This hardware block provides flexible interrupt management features with minimum interrupt
latency.

)
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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.

Automatic correction for 28, 29 (leap year), 30, and 31 days of the month.

Two programmable alarms.

On-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize it with a master clock.

Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.

Digital calibration circuit with 0.95 ppm resolution, to compensate for quartz crystal
inaccuracy.

Three anti-tamper detection pins with programmabile filter.

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.

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.

3
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Pinouts and pin description

Figure 15. STM32F779Ax/STM32F778Ax WLCSP180 ballout
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2. The above figure shows the package top view.
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Table 10. STM32F777xx, STM32F778Ax and STM32F779xx pin and
ball definitions (continued)

Pin Number
STM32F778Ax .5
STM32F777xx STM32F779xx o
c
£
© o
s |8 €|
— [$] it
= k3] 2 3 % Alternate functions lf\ddnttn_onal
ol | R l|lo|lw |2 B |vw|lw|® S | E|®|l=z2 unctions
S| < | « ~ o | & ) ~ o | & = o
o o o o o o o o o o (] -
[T [T o (T [T [7)] [T [T E
g|g|@|g|lg|lp@|o|Cd|g|m &
i - | 4 '-|_'- | - | 4 '-|_'- c
=
£
o
TRACED1, SPI4_NSS,
SAIM_FS_A,
3|3 |B1| 3|3 |Aa1]|c12] 3|3 |A1 PE4 |I/O|FT| - DFSDM1_DATIN3, -
FMC_A20, DCMI_D4,
LCD_B0, EVENTOUT
TRACED2, TIM9_CH1,
SPI4_MISO, SAI1_SCK_A,
4|4 |B2| 4| 4 |B1|D12| 4| 4 |B1 PE5S |I/O|FT| - DFSDM1_CKIN3, -
FMC_A21, DCMI_DS,
LCD_GO, EVENTOUT
TRACED3, TIM1_BKINZ2,
TIM9_CH2, SP14_MOSI,
SAI1_SD_A,
55 |B3| 5|5 |B2|E11| 5| 5 |B2 PE6 |I/IO|FT| - SAIZ_ MCLK_B, FMC_A22, -
DCMI_D7, LCD_GH,
EVENTOUT
-l -1 -1-1-1c6| -|-1]-|c66| vss |s]|-]|- - -
-l -1 -1-1-1/|-1-1-|F| vbD |S]|-]|- - -
6|6 |c1|6 |6 |c1|c13| 6|6 |c1| VBAT |S|-]|- - -
RTC_TAMP
- | -|p2| 7|7 ]|c2|Nc| 7|7 |C2 PI8 /O |FT| @ EVENTOUT 2/RTC_TS/
WKUP5
RTC_TAMP
7|7 |Dp1| 8| 8 |D1|D13| 8 | 8 | D1 PC13 |I/O|FT| @ EVENTOUT ;Q/ECT%S%
WKUP4
PC14- )
8|8 |E1| 9| 9 |E1|E12] 9 | 9 |E1|O0SC32I |I/O|FT| @3 EVENTOUT 0SC32_IN
N
PC15- )
9|9 | F1 10|10 | F1 |E13| 10 | 10 | F1 |OSC32_O|[I/O|FT| (3 EVENTOUT oscst_ou
uT
-1l -1-1-1-1e5| -1|-1]-|65| vbD |S|-]|- - -
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Pinouts and pin description STM32F777xx STM32F778Ax STM32F779xx

Table 10. STM32F777xx, STM32F778Ax and STM32F779xx pin and
ball definitions (continued)

Pin Number
STM32F778Ax 2
STM32F777xx STM32F779xx o
=
£
© o
5 &2
= e . 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| < | « N~ | o | & © ~ | O | & = o
el ||| ||l |2|2|g o =
Ll | 2| 0| L | o £
g|g|lgf|<e|C E O (0| QO E ®
e O = T I e B e i e B c
=
£
a
TIM2_CH4, 12C2_SDA,
DFSDM1_CKIN7,
USART3_RX,
47 | 70 |R13| 80 | 91 |R13| L5 | 80 | 91 |R13 PB11 /O |FT| - OTG_HS_ULPI_D4, -
ETH_MII_TX_EN/ETH_RM
II_TX_EN, DSI_TE,
LCD_G5, EVENTOUT
48 | 71 |M10| 81 | 92 |L11| P5 | 81 | 92 |L11| VCAP_1 | S| - - - -
49 | - - - 93 | K9 | N5 - 93 | K9 VSS S| - - - -
50 72 [N10| 82 | 94 |L10| P4 | 82 | 94 | L10 VDD S | - - - -
M1 M1
- - - - 95 4 NC - 95 4 PJ5 /O |FT| - LCD_R6, EVENTOUT -
[2C2_SMBA, SPI5_SCK,
TIM12_CH1,
- - |M11| 83 | 96 [P13| NC | 83 | 96 [ P13 PH6 /O |FT| - ETH_MII_RXD2, -
FMC_SDNE1, DCMI_DS8,
EVENTOUT
12C3_SCL, SPI5_MISO,
ETH_MII_RXD3,
- - N12| 84 | 97 [N13|[ NC | 84 | 97 [N13 PH7 /O |FT| - FMC_SDCKE1, DCMI_D9, -
EVENTOUT
I2C3_SDA, FMC_D16,
- - |M12| 85 | 98 P14 | M5 - 98 | P14 PH8 /O |FT| - DCMI_HSYNC, LCD_R2, -
EVENTOUT
12C3_SMBA, TIM12_CH?2,
- - |[M13]| 86 | 99 [N14| K4 - 99 |N14 PH9 /O |FT| - FMC_D17, DCMI_DO, -
LCD_RS3, EVENTOUT
TIM5_CH1, 12C4_SMBA,
- - | L13 | 87 | 100 |P15| L4 - [ 100 | P15 PH10 /O |FT| - FMC_D18, DCMI_D1, -
LCD_R4, EVENTOUT
TIM5_CH2, 12C4_SCL,
- - | L12| 88 | 101 [N15( M4 - [ 101 [N15 PH11 /O |FT| - FMC_D19, DCMI_D2, -
LCD_R5, EVENTOUT

3
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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

88

123 | A1

151

173

A11

E7

151

173

A1

PD7

110

FT

DFSDM1_DATIN4,
SPI1_MOSI/1281_8SD,
DFSDM1_CKIN1,
USART2_CK, SPDIF_RX0,
SDMMC2_CMD,
FMC_NE1, EVENTOUT

174

B10

NC

174

B10

PJ12

110

FT

LCD_G3, LCD_BO,
EVENTOUT

175

B9

NC

175

B9

PJ13

110

FT

LCD_G4, LCD_B1,
EVENTOUT

176

C9

NC

176

C9

PJ14

110

FT

LCD_B2, EVENTOUT

177

D10

177

D10

PJ15

10

FT

LCD_B3, EVENTOUT

124| C10

152

178

D9

Cé6

152

178

D9

PG9

110

FT

SPI1_MISO, SPDIF_RX3,
USART6_RX,
QUADSPI_BK2_|02,
SAI2_FS_B, SDMMC2_DO0,
FMC_NE2/FMC_NCE,
DCMI_VSYNC,
EVENTOUT

125 | B10

153

179

C8

A7

153

179

C8

PG10

110

FT

SPI1_NSS/I251_WS,
LCD_G3, SAI2_SD_B,
SDMMC2_D1, FMC_NES3,
DCMI_D2, LCD_B2,
EVENTOUT

126 | B9

154

180

B8

B7

154

180

B8

PG11

110

FT

SPI1_SCK/I2S1_CK,
SPDIF_RXO0,
SDMMC2_D2,
ETH_MII_TX_EN/ETH_RM
II_TX_EN, DCMI_D3,
LCD_B3, EVENTOUT

127 | B8

155

181

Cc7

D7

155

181

C7

PG12

10

FT

LPTIM1_IN1, SPI6_MISO,
SPDIF_RX1,
USART6_RTS, LCD_B4,
SDMMC2_D3, FMC_NE4,
LCD_B1, EVENTOUT

3
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Pinouts and pin description

3

Table 11. FMC pin definition (continued)

Pin name NOR/PSRAM/SR NOR/PSRAM NAND16 SDRAM
AM Mux
PB7 NADV NADV - -
PF6 - - - -
PF7 - - - -
PF8 - - - -
PF9 - - - -
PF10 - - - -
PG6 - - - -
PG7 - - INT -
PEO NBLO NBLO - NBLO
PE1 NBL1 NBL1 - NBL1
Pl4 NBL2 - - NBL2
PI5 NBL3 - - NBL3
PG8 - - - SDCLK
PCO - - - SDNWE
PF11 - - - SDNRAS
PG15 - - - SDNCAS
PH2 - - - SDCKEOQ
PH3 - - - SDNEO
PH6 - - - SDNE1
PH7 - - - SDCKE1
PH5 - - - SDNWE
PC2 - - - SDNEO
PC3 - - - SDCKEO
PC6 NWAIT NWAIT NWAIT -
PB5 - - - SDCKE1
PB6 - - - SDNE1
DoclD028294 Rev 4 91/255
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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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Table 12. STM32F777xx, STM32F778Ax and STM32F779xx alternate

function mapping (continued)

AF0 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 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 A0 | - 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 A5 | - S R
PotF | ore ) ) | Tm10_c _ |sPisNS|SAI_sD| uART7_ | JUADSE ) ] ) ) | Bven
H1 s B R | BRI TOUT
bF7 ) ) | Tm11_cH ) SPI5_SC | SA_M _ |uarrr_| BURDSE ) ) ) ) ) EVEN
1 K CLK B X B TOUT
oFs ] ] ] ] ] SsPI5_MI [SAl_SC| UART7_ | TIM13_C | QUADSPI ] ] ] ] EVEN
SO KB RTS H1_ | _BK1_100 TOUT
oFo ] ] ] ] ] SPI5_M [SAI1FS| UART7_ | TIM14_C | QUADSPI ] ] ] ] EVEN
oS B cTS H1~ | _BK1 101 TOUT
QUADSP DCMI_D EVEN
PF10 - - - - - - - - - I_CLK - - - 11~ | LCDDE | 1507
PE11 ] ] ] ] ] SPI5_M ] ] ] ~ |smzsp | FMC_SD [DCMID | EVEN
osI B NRAS 12 TOUT

XX6LLAZEINLS XV8LLAZEINLS XXLLLHZENLS
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Electrical characteristics STM32F777xx STM32F778Ax STM32F779xx

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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STM32F777xx STM32F778Ax STM32F779xx

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
134/255 DoclD028294 Rev 4 Kys
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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 DoclD028294 Rev 4 137/255
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Table 52. MIPI D-PHY AC characteristics LP mode and HS/LP
transitions(!) (continued)

Symbol

Parameter

Conditions

Min

Typ

Max

Unit

Tcik-PosT

Time that the transmitter
continues to send HS clock
after the last associated Data
Lane has transitioned to LP
Mode.

62+52*Ul

TeLk-TRAIL

Time that the transmitter drives
the HS-0 state after the last
payload clock bit of an HS
transmission burst.

60

THs-PREPARE

Time that the transmitter drives
the Data Lane LP-00 Line state
immediately before the HS-0
Line state starting the HS
transmission.

40+4*UI

85+6™UI

THS-PREPARE
+

Ths-zErRO

THS-PREPARE+ Time that the
transmitter drives the HS-0
state prior to transmitting the
Sync sequence.

145+10*Ul

ns

THs-TRAIL

Time that the transmitter drives
the flipped differential state
after last payload data bit of a
HS transmission burst.

Max
(n*8*UlI,
60+n*4*Ul)

Ths-ExIT

Time that the transmitter drives
LP-11 following a HS burst.

100

TreoT

30%-85% rise time and fall time

35

Teor

Transmitted time interval from
the start of THS-TRA|L or
TCLK-TRA|L' to the start of the
LP-11 state following a HS
burst.

105+
n*12Ul

Guaranteed based on test during characterization.

DoclD028294 Rev 4
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Table 57. Flash memory programming (dual bank configuration
nDBANK=0) (continued)

Symbol Parameter Conditions Min( | Typ | Max(™ | Unit
Program/erase
parallelism (PSIZE) = x 8 ) 16 32
. Program/erase
tge Bank erase time parallelism (PSIZE) = x 16 - 11 22 s
Program/erase . 8 16
parallelism (PSIZE) = x 32
32-bit program operation 2.7 - 3 \%
Vorog Programming voltage 16-bit program operation 21 - 3.6 \Y
8-bit program operation 1.7 - 3.6 \%
1. Guaranteed by characterization results.
2. The maximum programming time is measured after 100K erase operations.
Table 58. Flash memory programming with Vpp
Symbol Parameter Conditions Min(" Typ Max(") | Unit
torog Double word programming - 16 100@) | us
terases2kp | Sector (32 KB) erase time To=0to +40 °C - 180 -
terase128kB | Sector (128 KB) erase time Vpp =3.3V - 450 - ms
tERASEZSﬁKB Sector (256 KB) erase time VPP =85V - 900 -
tvE Mass erase time - 6.9 - s
Vorog Programming voltage - 2.7 - 3.6 \%
Vpp Vpp voltage range - 7 - 9 \Y,
Minimum current sunk on
lep the Vpp pin - 10 - - mA
3) Cumulative time during ) ) i
tvpp which Vpp is applied 1| hour
1. Guaranteed by design.
2. The maximum programming time is measured after 100K erase operations.
3. Vpp should only be connected during programming/erasing.
Table 59. Flash memory endurance and data retention
Value
Symbol Parameter Conditions Unit
Min(")
Ty = —40 to +85 °C (6 suffix versions)
N End kcycl
END | ENGUIANCE = _40t0 +105 °C (7 suffix versions) 10 cycles
1 keycle® at Ty = 85 °C 30
tReT Data retention |1 kcycle®® at T, = 105 °C 10 Years
10 keycles® at T = 55 °C 20

158/255

DoclD028294 Rev 4

3




Electrical characteristics STM32F777xx STM32F778Ax STM32F779xx

174/255

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 43 or Figure 44,
depending on whether Vreg, is connected to Vppp or not. The 10 nF capacitors should be
ceramic (good quality). They should be placed them as close as possible to the chip.

Figure 43. Power supply and reference decoupling (Vggg+ not connected to Vppp)

STM32F
t ] vrer: @
4 ' L:l *
1
1
1
1
1
1
1
1
—— 1
1 uF// 10 nF —_— '
1
—.—[:l VDDA
1 uF // 10 nF
@ L [:l Vssa/Vrer+

ai17535b

1. Vger+ inputis available on all package whereas the Vggg_ s available only on UFBGA176 and TFBGA216.
When Vggg. is not available, it isinternally connected to Vppp and Vgga.

Figure 44. Power supply and reference decoupling (Vggg+ connected to Vppa)

STM32F

Q)
L:l VREF+/VDDA

L J
-

1 uF /110 nF

:l VREF-/Vssa (V)

@
1

ai17536¢

1. VReg+ input is available on all package whereas the Vggg_ s available only on UFBGA176 and TFBGA216.
When Vggg. is not available, it isinternally connected to Vppp and Vgga.
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JATG/SWD characteristics

Unless otherwise specified, the parameters given in Table 87 for JTAG/SWD are derived
from tests performed under the ambient temperature, f ¢  frequency and VDD supply
voltage conditions summarized in Table 17, with the following configuration:

e  Output speed is set to OSPEEDRy[1:0] = 10
e Capacitive load C=30 pF
e Measurement points are performed at CMOS levels: 0.5Vpp

Refer to Section 5.3.20: /O port characteristics for more details on the input/output alternate
function characteristics (SCK,SD,WS).

Table 87. Dynamics characteristics: JTAG characteristics

Symbol Parameter Conditions Min Typ Max Unit
Fop 2.7V <VDD< 3.6V - - 40
MHz
TCK clock frequenc
1he(rek) Y - - 35

1.71 <VDD< 3.6V

tw(TCKH)
SCK high and low time - Tocik- 1| Teolk | Troik + 1
tw(rek)
tsuTms) TMS input setup time - 3 ) i
th(tms) TMS input hold time - 0 ) i
tsu(toi TDI input setup time - 0.5 - - ns
th(tDI) TDI input hold time - 2 i ]
2.7V <VDD< 3.6V - 9 11

tov (tpo) | TDO output valid time

1.71 <VDD< 3.6V

ton(TDO) TDO output hold time - 75 ) i
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Table 114. SDRAM read timings(")

Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2Thok - 0.5 | 2Tyok + 0.5
tsu(SDCLKH Data) Data input setup time 1.5 _
th(SDCLKH_Data) Data input hold time 15 -
ta(SDCLKL_Add) Address valid time - 35
t4(SDCLKL- SDNE) Chip select valid time - 15
th(SDCLKL_SDNE) Chip select hold time 05 R ns
t4(SDCLKL_SDNRAS) SDNRAS valid time - 1
th(SDCLKL_SDNRAS) SDNRAS hold time 0.5 -
ty(spoLKL_SDNCAS) SDNCAS valid time - 0.5
th(SDCLKL_SDNCAS) SDNCAS hold time 0 -
1. Guaranteed by characterization results.
Table 115. LPSDR SDRAM read timings(!
Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2Thok — 0.5 2Thok + 0.5
tsu(SDCLKH_Data) Data input setup time 0 -
th(SDCLKH_Data) Data input hold time 45 ,
ta(spcLKL_Add) Address valid time - 25
t4(SDCLKL_SDNE) Chip select valid time - 25
th(SDCLKL_SDNE) Chip select hold time 0 R ns
td(SDCLKL_SDNRAS SDNRAS valid time - 0.5
th(SDCLKL_SDNRAS) SDNRAS hold time 0 -
t4(SDCLKL_SDNCAS) SDNCAS valid time - 15
th(SDCLKL_SDNCAS) SDNCAS hold time 0 -
1. Guaranteed by characterization results.
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Table 117. LPSDR SDRAM write timings(")

Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2Theik = 0.5 | 2Thok + 0.5
t4(SDCLKL Data) Data output valid time - 25
th(SDCLKL _Data) Data output hold time 0 .
ty(sDCLKL Add) Address valid time - 25
t4(SDCLKL-SDNWE) SDNWE valid time - 25
th(SDCLKL-SDNWE) SDNWE hold time 0 - -
t4(SDCLKL- SDNE) Chip select valid time - 05
th(SDCLKL- SDNE) Chip select hold time 0 .
td(SDCLKL-SDNRAS) SDNRAS valid time - 15
th(SDCLKL-SDNRAS) SDNRAS hold time 0 -
t4(SDCLKL-SDNCAS) SDNCAS valid time - 1.5
td(SDCLKL-SDNCAS) SDNCAS hold time 0 .

1. Guaranteed by characterization results.

Quad-SPI interface characteristics

Unless otherwise specified, the parameters given in Table 118 and Table 119 for Quad-SPI
are derived from tests performed under the ambient temperature, foyg frequency and Vpp
supply voltage conditions summarized in Table 17: General operating conditions, with the
following configuration:

e  Output speed is set to OSPEEDRy[1:0] = 11

e  Capacitive load C = 20 pF

e  Measurement points are done at CMOS levels: 0.5 x Vpp

Refer to Section 5.3.20: /O port characteristics for more details on the input/output alternate
function characteristics.

Table 118. Quad-SPI characteristics in SDR mode(?

Symbol Parameter Conditions Min Typ Max Unit
2.7 V<Vpp<3.6 V
CL=20 F S R
Fok1/(CK) Quad-SPI clock MHz
frequency 1.71 V<Vpp<3.6 V 100
CL=15 pF i i
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Table 122. DFSDM measured timing 1.71-3.6V (continued)

Symbol Parameter Conditions Min Typ Max Unit
SPI mode (SITP[1:0]=0,1),
twh(CKIN) Input clock high External clock mode . )
twi(CKIN) and low time (SPICKSEL[1:0]=0), TCKIN2-0.5 | Tewn/2
1.71<Vpp<3.6V
SPI mode (SITP[1:0]=0,1),
¢ Data input setup External clock mode 9 )
su time (SPICKSEL[1:0]=0),
1.71<Vpp<3.6V
ns
SPI mode (SITP[1:0]=0,1),
¢ Data input hold External clock mode 3 )
h time (SPICKSEL[1:0]=0),
1.71<Vpp<3.6V
Manchester mode
Ma'nchester data (SITP[1:0]=2,3), (CKOUTDIV+1) (2*CKOUTDIV)
TManchester | Period (recovered Internal clock mode *T “T
clock period) (SPICKSEL[1:0]x0), DFSDMCLK DFSDMCLK
1.71<Vpp<3.6V
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