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option bytes. The device remains in reset mode when Vpp is below a specified threshold,
VpoRr/PDR O VBoR, Without the need for an external reset circuit.

The device also features an embedded programmable voltage detector (PVD) that monitors
the Vpp/Vppa power supply and compares it to the Vpyp threshold. An interrupt can be
generated when Vpp/Vppa drops below the Vpyp threshold and/or when Vpp/Vppa is
higher than the Vpyp threshold. The interrupt service routine can then generate a warning
message and/or put the MCU into a safe state. The PVD is enabled by software.

Internal reset OFF

This feature is available only on packages featuring the PDR_ON pin. The internal power-on
reset (POR) / power-down reset (PDR) circuitry is disabled through the PDR_ON pin.

An external power supply supervisor should monitor Vop and NRST and should maintain
the device in reset mode as long as Vpp is below a specified threshold. PDR_ON should be
connected to Vgg. Refer to Figure 6: Power supply supervisor interconnection with internal
reset OFF.

Figure 6. Power supply supervisor interconnection with internal reset OFF

VDD

| External Vpp power supply supervisor

Ext. reset controller active when
Vopb <1.7V

Application reset
NRST [}—— signal

Hv PDR_ON E]——L

MS31383Vv4

The Vpp specified threshold, below which the device must be maintained under reset, is
1.7V (see Figure 7).

A comprehensive set of power-saving mode allows to design low-power applications.

When the internal reset is OFF, the following integrated features are no more supported:
e The integrated power-on reset (POR) / power-down reset (PDR) circuitry is disabled
e  The brownout reset (BOR) circuitry must be disabled

e The embedded programmable voltage detector (PVD) is disabled

e Vgt functionality is no more available and Vgt pin should be connected to Vpp.

All the packages, except for the LQFP100, allow to disable the internal reset through the
PDR_ON signal when connected to Vgg.

3
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Functional overview
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Figure 9. Startup in regulator OFF: slow Vpp slope
- power-down reset risen after Voap 1,Vcap 2 stabilization

PDR=17o0r18V

A

VDD

Veap_1, Vear_2

Vi,
Min Vi, \
L time
NRST
; » time .
ai18491g
1. This figure is valid whatever the internal reset mode (ON or OFF).
Figure 10. Startup in regulator OFF mode: fast Vpp slope
- power-down reset risen before Voap 1,Vcap 2 Stabilization
A Voo
PDR=1.7Vor 1.8V |----- /
I VCAP_1 ,VCAP_2
Vi |--7-- 1"
— L » time
b NRST !
i L p time  ai18492e

1. This figure is valid whatever the internal reset mode (ON or OFF).
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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 <
STM32F777xx STM32F779xx o
-
£
© e
s |8 €|
= e . Additional
= k3] 2 3 % Alternate functions fddt_o 2
o|ld | L |lo |0l |D|vw|w|f < S0 2 unctions
S|t |« | M| |N|® |~ | N 3 o
Lo || g5|a|a|a g o =
Lol H L 0 | L | W £
g|lg| |9 |C E O |0 | C E ©
Jld 5| E|D|A|D|E c
=
£
o
FMC_A14/FMC_BAO,
- | 89 | K14 [ 108 | 131 |N12| G1 | 112 | 131 | N12 PG4 /O |FT| - EVENTOUT -
FMC_A15/FMC_BAT1,
- 190 [ K13 [109 | 132 [N11| G2 | 113 [ 132 | N11 PG5 /O |FT| - EVENTOUT -
FMC_NE3, DCMI_D12,
-1 91]J15| 110|133 | J15| G3 | 114 | 133 | J15 PG6 IO|FT| - LCD_R7, EVENTOUT -
SAI1_MCLK_A,
USART6_CK, FMC_INT,
- 192 [J14 [ 111|134 | J14 | G4 | 115|134 | J14 PG7 IO |FT| - DCMI_D13, LCD_CLK, -
EVENTOUT
SPI6_NSS, SPDIF_RX2,
USART6_RTS,
- | 93 |H14 | 112 | 135 |H14| G5 | 116 | 135 | H14 PG8 /O | FT| - ETH_PPS_OUT, -
FMC_SDCLK, LCD_G7,
EVENTOUT
- 194 (G112 (113 | 136 |G10| F1 | 117 | 136 | G10 VSS S - - -
- |95 |H13 | 114 | 137 |G11| F2 | 118 | 137 | G11 | VDDUSB | S - - -
TIM3_CH1, TIM8_CH1,
12S2_MCK,
DFSDM1_CKINS,
USART6_TX,
63| 96 [H15 | 115|138 [H15| G6 | 119 [ 138 | H15 PC6 /O |FT| - FMC_NWAIT, -
SDMMC2_D6,
SDMMC1_D6, DCMI_DO,
LCD_HSYNC, EVENTOUT
TIM3_CH2, TIM8_CH2,
12S3_MCK,
DFSDM1_DATIN3,
64 | 97 [G15( 116 | 139 [G15| F3 | 120 [ 139 |G15 PC7 O |FT| - USART6_RX, FMC_NET1, -
SDMMC2_D7,
SDMMC1_D7, DCMI_D1,
LCD_G6, EVENTOUT

3
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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 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

XXGLLAZEINLS XV8LLAZEINLS XXLLLJZEINLS



Electrical characteristics STM32F777xx STM32F778Ax STM32F779xx

Caution:

51.7

5.2

114/255

Each power supply pair (Vpp/Vss, Vppa/Vssa --.) must be decoupled with filtering ceramic
capacitors as shown above. These capacitors must be placed as close as possible to, or
below, the appropriate pins on the underside of the PCB to ensure good operation of the
device. It is not recommended to remove filtering capacitors to reduce PCB size or cost.
This might cause incorrect operation of the device.

Current consumption measurement

Figure 26. Current consumption measurement scheme

IDD_VBAT
VBAT,
IpD
O
i VDDQ::I

L

ai14126

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 14: Voltage characteristics,
Table 15: Current characteristics, and Table 16: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and the functional operation
of the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability. The device mission profile (application
conditions) is compliant with JEDEC JESD47 Qualification Standard. Extended mission
profiles are available on demand.

Table 14. Voltage characteristics

Symbol Ratings Min Max Unit
External main supply voltage (including Vppa, Vpp
Vpp-V : -03 4.0
PD™YSS | Vgar Vopuss, Vooos: ! and VDDSDMMC)%?
Input voltage on FT pins(3) Vgs - 0.3| Vpp*4.0
v Input voltage on TTa pins Vgs— 0.3 4.0 v
IN
Input voltage on any other pin Vgg— 0.3 4.0
Input voltage on BOOT pin Vss 9.0
|[AVppyl Variations between different Vpp power pins - 50 v
m
[Vssx —Vss| | Variations between all the different ground pins) - 50
see Section 5.3.18:
- Absolute maximum
Vesprewm) | Electrostatic discharge voltage (human body model) ratings (electrical -
sensitivity)
DoclD028294 Rev 4 [S70




STM32F777xx STM32F778Ax STM32F779xx

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 STM32F777xx STM32F778Ax STM32F779xx

Low-speed internal (LSI) RC oscillator

Table 46. LSI oscillator characteristics (1)

Symbol Parameter Min Typ Max Unit
fLg® Frequency 17 32 47 kHz

tsuwsy’® | LSl oscillator startup time - 15 40 us

IDD(LS|)(3) LS| oscillator power consumption - 0.4 0.6 MA

1. Vpp =3V, Ty =40 to 105 °C unless otherwise specified.
Guaranteed by characterization results.

Guaranteed by design.

Figure 33. LSI deviation versus temperature

8.0%
6.0% \.
4.0%
9
< 2.0%
o
I}
§ === Min
S
& 00% ———Max
B -40°C 0°C 25°C 85°C 105°C 125°C Typical
N
‘E“ -2.0%
S
-4.0%
-6.0%
-8.0%
Temperature (°
emperature (*C) MS37554V1

3
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Electrical characteristics

Table 49. PLLISAI characteristics (continued)

Symbol

Parameter

Conditions

Min

Typ

Max

Unit

tLOCK PLLSAI lock time

VCO freq = 192 MHz

75

200

VCO freq = 432 MHz

100

300

[V

Jitter®)

Master SAI clock jitter

Cycle to cycle at RMS

90

12.288 MHz on peak
48KHz period, to
N=432, R=5 peak

+280

ps

Average frequency of
12.288 MHz

N=432,R=5
on 1000 samples

90

ps

FS clock jitter

Cycle to cycle at 48 KHz
on 1000 samples

400

ps

lbD(PLLSAl Voo

4) |PLLSAI power consumption on |VCO freq = 192 MHz

VCO freq = 432 MHz

0.15
0.45

0.40
0.75

mA

IDDA(PLLSAI) Vooa

(4) | PLLSAI power consumption on | VCO freq = 192 MHz

VCO freq = 432 MHz

0.30
0.55

0.40
0.85

mA

. Take care of using the appropriate division factor M to have the specified PLL input clock values.

1
2. Guaranteed by design.

3. Value given with main PLL
4

running.

. Guaranteed by characterization results.

5.3.12 PLL spread spectrum clock generation (SSCG) characteristics

The spread spectrum clock generation (SSCG) feature allows to reduce electromagnetic
interferences (see Table 61: EMI characteristics). It is available only on the main PLL.

Table 50. SSCG parameters constraint

Symbol Parameter Min Typ Max(1) Unit
fMod Modulation frequency - - 10 KHz
md Peak modulation depth 0.25 - 2 %
MODEPER * INCSTEP - - - 215 -1 -
1. Guaranteed by design.
Equation 1
The frequency modulation period (MODEPER) is given by the equation below:
MODEPER = round[fp | |/ (4 XTyod)]
fpLL_in@nd fyog must be expressed in Hz.
As an example:
Kys DoclD028294 Rev 4 149/255




Electrical characteristics STM32F777xx STM32F778Ax STM32F779xx

Table 51. MIPI D-PHY characteristics(!) (continued)

Symbol Parameter Conditions Min Typ Max Unit
VL Output low level voltage - 11 1.2 1.2 \Y
ViL.ups | Output high level voltage - -50 - 50 mV

Vi Outputllmpedance of LP } 110 - - Q
transmitter

Vhys 15%-85% rise and fall time - - - 25 ns
LP Contention Detector Characteristics
ViLcp Logic 0 contention threshold - - - 200 v
m
Vihco Logic 0 contention threshold - 450 - -
1. Guaranteed based on test during characterization.
Table 52. MIPI D-PHY AC characteristics LP mode and HS/LP
transitions(!)
Symbol Parameter Conditions Min Typ Max Unit
T Transmitted length of any Low- ) 50 ) )
LPX Power state period
Time that the transmitter drives
the Clock Lane LP-00 Line
TCLK-PREPARE state immediately before the - 38 - 95 ns

HS-0 Line state starting the HS
transmission.

TcoLk-PREPARE | Time that the transmitter drives
+ the HS-0 state prior to starting - 300 - -
TCLK—ZERO the clock.

Time that the HS clock shall be
driven by the transmitter prior to
TeLK-PRE any associated Data Lane - 8 - - ul
beginning the transition from
LP to HS mode.

152/255 DoclD028294 Rev 4
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Table 56. Flash memory programming (single bank configuration
nDBANK=1) (continued)

Symbol Parameter Conditions Min| Typ | Max(™ | Unit
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 Vv

1. Guaranteed by characterization results.

2. The maximum programming time is measured after 100K erase operations.

Table 57. Flash memory programming (dual bank configuration

nDBANK=0)
Symbol Parameter Conditions Min(" Typ Max() | Unit
N Program/erase parallelism ) @)
torog Word programming time (PSIZE) = x 8/16/32 16 | 100 V&3
Program/erase
paralielism (PSIZE)=x8 | ~ | 400 | 800
. Program/erase
terase1eks | Sector (16 KB) erase time parallelism (PSIZE) = x 16 - 250 600 ms
Program/erase
parallelism (PSIZE)=x32 | = 200 | 500
Program/erase
paralielism (PSIZE)=x8 | =~ | 1100 | 2400
. Program/erase
terasesaks | Sector (64 KB) erase time parallelism (PSIZE) = x 16 - 800 | 1400 | ms
Program/erase
parallelism (PSIZE)=x32 | = 500 | 1100
Program/erase _ 21 4
parallelism (PSIZE) = x 8 ’
. Program/erase
terase128kB | Sector (128 KB) erase time parallelism (PSIZE) = x 16 - 15 2.6 s
Program/erase ) 1 2
parallelism (PSIZE) = x 32
Program/erase
paralielism (PSIZE)=x8 | -~ | 10| 32
. Program/erase
tvEe Mass erase time parallelism (PSIZE) = x 16 - 11 22 s
Program/erase ) 8 16
parallelism (PSIZE) = x 32
Kys DoclD028294 Rev 4 157/255
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I2S interface characteristics

Unless otherwise specified, the parameters given in Table 86 for the I2S interface are
derived from tests performed under the ambient temperature, o ky frequency and Vpp
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 done at CMOS levels: 0.5Vpp

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

Table 86. I°S dynamic characteristics(!

Symbol Parameter Conditions Min Max Unit
fack 12S Main clock output - 256x8K | 256xFs® | MHz
Master data - 64xFs
fek I2S clock frequency MHz
Slave data - 64xFs
Dck 12S clock frequency duty cycle | Slave receiver 30 70 %
tyws) WS valid time Master mode - 3
thows) WS hold time Master mode 0 -
tsuws) WS setup time Slave mode 5 -
thws) WS hold time Slave mode 2 -
t Master receiver 25 -
SU(SD_MR) Data input setup time
tsu(sb_sRr) Slave receiver 25 -
= ns
t Master receiver 3.5 -
h(SD_MR) Data input hold time
th(SD_SR) Slave receiver 2 -
tysp_sT) Slave transmitter (after enable edge) - 12
= Data output valid time
ty(sp_mT) Master transmitter (after enable edge) - 3
thsb s Slave transmitter (after enable edge) 5 -
h(SD_ST) Data output hold time
thisp_mT) Master transmitter (after enable edge) 0 -

1. Guaranteed by characterization results.

2. The maximum value of 256xFs is 49.152 MHz (APB1 maximum frequency).

Note:

3

Refer to RM0410 reference manual 12S section for more details about the sampling
frequency (Fs). fyck, fok, @and Doy values reflect only the digital peripheral behavior. The
values of these parameters might be slightly impacted by the source clock precision. Dgy
depends mainly on the value of ODD bit. The digital contribution leads to a minimum value
of (12SDIV/(2*12SDIV+0DD) and a maximum value of (12SDIV+0ODD)/(2*12SDIV+0ODD). Fg
maximum value is supported for each mode/condition.

DoclD028294 Rev 4 183/255
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Electrical characteristics

3

Figure 64. Asynchronous multiplexed PSRAM/NOR write waveforms

tw(NE) >
FMC_ NEx :\ /_
FMC_NOE /
_14— tv(NWE_ tw(NWE)—>te > th(NE_NWE)
FMC_NWE 1 /
> tv(A_NE) th(A_NWE) 1
FMC_ A[25:16] y Address
>+ ty(BL_NE) th(BL_NWE) 1
FMC_ NBL[1:0] NBL
»—<tv(A_NE) 0|-tv(Data_NADV) A—I h(Data_NWE)
FMC_ AD[15:0] Address X Data
ty(NADV_NE) > th(AD_NADV)

FMC_NADV

tw(NADV)—

FMC_NWAIT

tsu(NWAIT_NE) ——pf

th(NE_NWAIT) —p»]

MS32756V1

Table 106. Asynchronous multiplexed PSRAM/NOR write timings(")

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time AThok =1 | 4Thok + 1
tynwe_NEy | FMC_NEX low to FMC_NWE low Theik =1 | THok 0.5
tw(NWE) FMC_NWE low time 2Thelk — 0.5| 2The Lkt 0.5
thne_nwe) | FMC_NWE high to FMC_NE high hold time Thek - 0.5 -
ty(A_NE) FMC_NEXx low to FMC_A valid - 0
tynabv NE) | FMC_NEx low to FMC_NADV low 0 0.5
tw(NADV) FMC_NADV low time THeLk Thokt 1 ns
th(AD_NADY) Emg_ﬁig\?rsisgi))valid hold time after TuoLk - 0.5 )
thA_NWE) Address hold time after FMC_NWE high Thek + 0.5 -
theL_nwe) | FMC_BL hold time after FMC_NWE high Thek — 0.5 -
ty(BL_NE) FMC_NEXx low to FMC_BL valid - 0.5
ty(pata_NaDv) | FMC_NADV high to Data valid - THok + 2
th(pata_Nwe) | Data hold time after FMC_NWE high Thek + 0.5 -
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Table 109. Synchronous multiplexed PSRAM write timings(")

Symbol Parameter Min Max | Unit
twcLk) FMC_CLK period 2Thek - 0.5 -
tycLkL-NExt) | FMC_CLK low to FMC_NEX low (x=0..2) - 2
tacLkH-NExH) | FMC_CLK high to FMC_NEXx high (x=0...2) Thek + 0.5 -
tacLkL-NapvL) | FMC_CLK low to FMC_NADV low - 1
ty(cLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tayckr-av) | FMC_CLK low to FMC_Ax valid (x=16...25) - 2.5
tycLkn-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) Thelk -
tacLkL-nweL) | FMC_CLK low to FMC_NWE low - 1.5 -
tcLkH-nweH) | FMC_CLK high to FMC_NWE high Thek + 0.5 -
tycLkL-apv) | FMC_CLK low to FMC_AD[15:0] valid - 3
tycLkL-aplv) | FMC_CLK low to FMC_AD[15:0] invalid 0 -
taccLkL-paTa) | FMC_A/D[15:0] valid data after FMC_CLK low - 3.5
tacikneLy) | FMC_CLK low to FMC_NBL low - 2
ta(cLkn-NBLH) | FMC_CLK high to FMC_NBL high Thok + 0.5 -
tsu(nwaIT-cLKH) | FMC_NWAIT valid before FMC_CLK high 2 -
th(cLkH-NwaIT) | FMC_NWAIT valid after FMC_CLK high 3.5 -

1. Guaranteed by characterization results.
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5.3.34 Digital filter for Sigma-Delta Modulators (DFSDM) characteristics

Unless otherwise specified, the parameters given in Table 122 for DFSDM are derived from
tests performed under the ambient temperature, fpc k2 frequency and Vpp supply voltage
summarized in Table 17, with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10
e Capacitive load C = 30pF
e  Measurement points are done at CMOS levels: 0.5 x VDD

Refer to Section 5.3.20: /O port characteristics for more details on the input/output alternate
function characteristics (DFSDM1_CKINx, DFSDM1_DATINx, DFSDM1_CKOUT for

DFSDM1).
Table 122. DFSDM measured timing 1.71-3.6V
Symbol Parameter Conditions Min Typ Max Unit
fDFSDMCLK DFSDM clock 1.71 < VDD <36V - - fSYSCLK
SPI mode (SITP[1:0]=0,1),
External clock mode ) ) 20
(SP'CKSEL[1 :0]=0), (fDFSDMCLK/4)
1.71<Vpp<3.6V
SPI mode (SITP[1:0]=0,1),
External clock mode ) ) 20
(SP'CKSEL[1 :0]=0), (fDFSDMCLK/4)
27<Vpp<36V
fokin Input clock SPI mode (SITP[1:0]=0,1),
(1/Tckin) frequency Internal clock mode 20 MHz

(SPICKSEL[1:0]20), (forspmcLk/4)
1.71<Vpp<3.6V

SPI mode (SITP[1:0]=0,1),
Internal clock mode 20
(SP'CKSEL[1 :0]?50), (fDFSDMCLK/4)

2.7<Vpp<36V

Output clock

fekout frequency 1.71<Vpp<3.6V - . 20
Output clock
DuCyckout| frequency duty 1.71<Vpp<36V 45 50 55 %
cycle
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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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6.4

1.

3

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

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

SEATING
PLANE

|
ANA [ |
<V<V * // L’%

L

Drawing is not to scale.

=
S Ty
A #ﬁjK
¢ D > L,
< D1 .
S m—
HHHHHHHHHHHHHHHHHH%HHHHHHHHHHHHHHHHHH B
= | = |
— | =
—- ——————i ————— W w
|
208 | 53_v_
P AT | I :
DoclD028294 Rev 4 237/255




STM32F777xx STM32F778Ax STM32F779xx

Package information

Table 133. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package mechanical data (continued)

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
G 0.900 0.0354
ddd 0.100 0.0039
eee 0.150 0.0059
fff 0.080 0.0031

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

Figure 102. TFBGA216, 13 x 13 mm, 0.8 mm pitch, thin fine-pitch ball grid array

package recommended footprint
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Table 134. TFBGA216 recommended PCB design rules (0.8 mm pitch BGA)

Dimension Recommended values
Pitch 0.8
Dpad 0.400 mm
Dsm 9.47(? mm typ. (depends on the soldermask reg-
istration tolerance)
Stencil opening 0.400 mm
Stencil thickness Between 0.100 mm and 0.125 mm
Pad trace width 0.120 mm
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Recommendations when using internal reset OFF

Appendix A

AA1

3

Recommendations when using internal reset
OFF

When the internal reset is OFF, the following integrated features are no longer supported:
e The integrated power-on reset (POR) / power-down reset (PDR) circuitry is disabled
e The brownout reset (BOR) circuitry must be disabled
e The embedded programmable voltage detector (PVD) is disabled
e Vpat functionality is no more available and VBAT pin should be connected to Vpp

e  The over-drive mode is not supported

Operating conditions

Table 137. Limitations depending on the operating power supply range

Maximum
Flash
Operating memory Maximum Flash Possible Flash
power ADC access memory access .
f - 1/0 operation memory
supply operation frequency frequency with operations
range with no wait | wait states (1(2) P
states
(fFIashmax)
_ Conversion 168 MHz with 8 8-bit erase and
\Z/E%DV_(;)] ©1 time up to 20 MHz wait states and |~ ’(:l:rr:/(gnsation program
’ 1.2 Msps over-drive OFF P operations only

1. Applicable only when the code is executed from Flash memory. When the code is executed from RAM, no
wait state is required.

2. Thanks to the ART accelerator on ITCM interface and L1-cache on AXI interface, the number of wait states
given here does not impact the execution speed from the Flash memory since the ART accelerator or L1-
cache allows to achieve a performance equivalent to 0-wait state program execution.

3. Vpp/Vppa minimum value of 1.7 V, with the use of an external power supply supervisor (refer to
Section 2.18.1: Internal reset ON).
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Table 138. Document revision history

Date

Revision

Changes

21-Mar-2016

1

Initial release.

26-Apr-2016

DFSDM replaced by DFSDM1 in:

— Table 10: STM32F777xx, STM32F778Ax and STM32F779xx pin and
ball definitions.

— Table 12: STM32F777xx, STM32F778Ax and STM32F779xx
alternate function mapping .

— Table 13: STM32F777xx, STM32F778Ax and STM32F779xx register
boundary addresses.

— Section 5.3.34: Digital filter for Sigma-Delta Modulators (DFSDM)
characteristics.

Updated Table 2: STM32F777xx, STM32F778Ax and STM32F779xx

features and peripheral counts adding DFSDM1 features.

Updated Table 39: Peripheral current consumption adding DFSDM1

current consumption.

Updated cover in 2 pages.

Updated cover replacing for SPI ‘up to 50 Mbit/s’ by ‘up to 54 Mbit/s’.

06-May-2016

Updated Table 2: STM32F777xx, STM32F778Ax and STM32F779xx
features and peripheral counts GPIO number.

Updated Table 12: STM32F777xx, STM32F778Ax and STM32F779xx
alternate function mapping adding CAN3_RX alternate function on
PA8/AF11.

22-Dec-2016

Updated Table 97: Dynamics characteristics: Ethernet MAC signals for
RMII.

Updated Table 71: ADC characteristics sampling rate.
Updated all the notes removing ‘not tested in production’.

Updated Figure 46: SPI timing diagram - slave mode and CPHA = 0 and
Figure 47: SPI timing diagram - slave mode and CPHA = 1(1) with
modified NSS timing waveforms (among other changes).

Updated Table 121: LTDC characteristics clock output frequency at
65 MHz.

Updated Section 5.2: Absolute maximum ratings.

Updated Section 6: Package information adding information about other
optional marking or inset/upset marks.
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