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Functional overview STM32F765xx STM32F767xx STM32F768Ax STM32F769xx
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— Refreshed by software
e DMA capability to read the final conversion data

° Interrupts: end of conversion, overrun, analog watchdog, short circuit, input serial
channel clock absence

e  ‘“regular” or “injected” conversions:

—  “regular” conversions can be requested at any time or even in continuous mode
without having any impact on the timing of “injected” conversions

—  “injected” conversions for precise timing and with high conversion priority

Temperature sensor

The temperature sensor has to generate a voltage that varies linearly with the temperature.
The conversion range is between 1.7 V and 3.6 V. The temperature sensor is internally
connected to the same input channel as Vgar, ADC1_IN18, which is used to convert the
sensor output voltage into a digital value. When the temperature sensor and Vgar
conversion are enabled at the same time, only Vgar conversion is performed.

As the offset of the temperature sensor varies from chip to chip due to process variation, the
internal temperature sensor is mainly suitable for applications that detect temperature
changes instead of absolute temperatures. If an accurate temperature reading is needed,
then an external temperature sensor part should be used.
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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 2
STM32F767xx STM32F769xx o
=
£
© e
5 &2
= e . Additional
© = k3] 2 3 % Alternate functions fdd tt_o 2
o|l2 (R |0 | |8 | |w|lw|¥ 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
= c
=
DFSDM1_CKINSG,
DFSDM1_DATIN7,
81 (114 | B12 | 142 (164 | B12| A4 | 142 | 164 | B12 PDO /O |FT| - UART4_RX, CAN1_RX, -
FMC_D2, EVENTOUT
DFSDM1_DATING,
DFSDM1_CKIN7,
82 |115(C12 | 143|165 [C12| D5 | 143 | 165 | C12 PD1 /O |FT| - UART4_TX, CAN1_TX, --
FMC_D3, EVENTOUT
TRACED2, TIM3_ETR,
UARTS5_RX,
83 (116 | D12 | 144 | 166 | D12 | D6 | 144 | 166 | D12 PD2 /O |FT| - SDMMC1_CMD, -
DCMI_D11, EVENTOUT
DFSDM1_CKOUT,
SPI2_SCK/12S82_CK,
DFSDM1_DATINO,
84 | 117 | D11 [ 145|167 [ C11| B5 | 145 | 167 | C11 PD3 /O |FT| - USART2_CTS, FMC_CLK, -
DCMI_D5, LCD_G7,
EVENTOUT
DFSDM1_CKINO,
85 (118 | D10 | 146 [ 168 [ D11 | A5 | 146 | 168 | D11 PD4 I/O|FT | - | USART2_RTS,FMC_NOE, -
EVENTOUT
USART2_TX, FMC_NWE,
86 [119| C11 | 147 [ 169 | C10| C5 [ 147 | 169 | C10 PD5 /O |FT| - EVENTOUT -
- (120 D8 | 148 (170 | F8 | B6 [ 148|170 | F8 VSS S| - - - -
- (121 C8 | 149 (171 | E9 | A6 [ 149|171 | E9 VD:\DA?:DM S| - - - -
DFSDM1_CKIN4,
SPI3_MOSI/12S3_SD,
SAI1_SD_A, USART2_RX,
87 (122 B11 | 150 (172 | B11| E6 | 150 | 172 | B11 PD6 /O |FT| - DFSDM1_DATIN1, -
SDMMC2_CK,
FMC_NWAIT, DCMI_D10,
LCD_B2, EVENTOUT
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Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate
function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14 | AF15
SPI2/12S SAI2/QU
A SPI/12S g';'gl"ﬁlsz 2/SPI3/12 f,ﬁ'gf%' CAN1/2/T | ADSPIIS UART7/
Port 12C4/UA e | 12cii3) | 1ispianz | 25PI3I2 | syspier | ZUSART | iM12113/ | DMMC2D | 12c4/CAN | FMCISD | o
svs | RTsmM | Timziars | TILPTM | qusarT | saispizy | SYSAMT | usarTy | SUARTA 14quaD | Fspmtio | somm | mmcim | 2SMIL e | svs
112 oeea" | cEC | 12s3/spi | 2CHUR | 23uaRT | JTOOT | SPUFMCY | TG2_HS/ | C2/ETH | DIOS/OT
aisis | ROIDF | sipFsom | S-S/ LCD | OTG1_FS G2_FS
1/SPDIF /LCD
TIM8_CH UART4_ | CAN1 R FMC_D2 | DCMI_D EVEN
PH14 - - - 2N - - - - RX X - - 2 4 | LCD_G3| oyt
Port H
TIM8_CH FMC_D2 | DCMI_D EVEN
PH15 ; ; ; - ; ; ; - ; ; ; ; 5 W0 | Leo_ea | ST
SPI2_NS
TIM5_C - FMC_D2 | DCMI_D EVEN
PIO ; ; o ; ; snes2_ | - - ; ; ; ; ) W-P | Lep_es | TYEN
WS
SPI2_SC
TIM8_BKI - FMC_D2 | DCMI_D EVEN
PI1 ; ; ; S ; Ki2s2 | - - ; ; ; ; = -0 Lep_es | TYEN
CK
TIM8_CH SPI2_MI FMC_D2 | DCMI_D EVEN
PI2 - - - 4 - SO - - - - - - 6 g | LCD_GT | 1our
- ) ) ) TIM8_ET ) ol ] ) ) ) ) FMC_D2 | DCMID | EVEN
R 7 10 TOUT
"SD
TIM8_BKI SAI2_MC FMC_NB | DCMI_D EVEN
P4 - - - N - - - - - - KA - L2 5 | LCDB4 ] out
TIM8_CH SAI2_SC FMC_NB | DCMI_V EVEN
Portl | PIS - - - 1 - - - - - - KA - 3 synG | LCP-BS | 1oyt
TIM8_CH SAI2_SD_ FMC_D2 | DCMI_D EVEN
PI6 ; ; ; > ; ; ; - ; ; = ; % WD 1 Lep s | FYEN
TIM8_CH SAI2_FS_ FMC_D2 | DCMI_D EVEN
PI7 ; ; ; % ; ; ; - ; ; = ; G MO Lep e7 | BN
EVEN
PI8 - - - - - - - - - - - - - - - | Tout
blo ] ] ] ] ] ] ] ] UART4_ | CAN1_R ] ] FMC_D3| | LCD_VS | EVEN
RX X 0 YNC | TOUT
bI10 ] ] ] ] ] ] ] ] ] ] ] ETH MI_|FMC_D3| | LCD_HS | EVEN
RX_ER 1 YNC | TOUT
OTG_HS_ EVEN
PIt1 - - - - - - - - - LCD_G6 | i pi DIR - - - - TOUT

XX69L4ZEINLS XV89L4ZEINLS XXL9L4ZEINLS XXG9.L4ZEINLS
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Electrical characteristics

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

The over-drive mode is not supported when the internal regulator is OFF.

To sustain a voltage higher than VDD+0.3, the internal Pull-up and Pull-Down resistors must be disabled

If Ty is lower, higher Pp values are allowed as long as T, does not exceed T jax-

10. In low power dissipation state, Ty can be extended to this range as long as T does not exceed T j,ax-

Table 18. Limitations depending on the operating power supply range

Maximum Flash Maximum HCLK
Operating memory access Possible Flash
. . frequency vs Flash .
power supply | ADC operation | frequency with . 1/0 operation memory
. memory wait states .
range no wait states (1)(2) operations
(fFIashmax)
Vpp =1.7to | Conversion time 180 MHz with 8 w_a|t No /O 8-bit erase and
3) 20 MHz states and over-drive . program
21V up to 1.2 Msps compensation .
OFF operations only
_ L 216 MHz with 9 wait 16-bit erase and
Vop =2.11o | Conversion time 22 MHz states and over-drive | O VO program
24V up to 1.2 Msps compensation .
ON operations
Vpp = 2.4 to | Conversion time 216 MHz with 8 W.alt I/O compensation 16-biterase and
24 MHz states and over-drive program
2.7V up to 2.4 Msps works .
ON operations
_ L 216 MHz with 6 wait . 32-biterase and
Vpp = 2(.47) to | Conversion time 30 MHz states and over-drive I/O compensation program
36V up to 2.4 Msps works .
ON operations

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 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 is obtained with the use of an external power supply supervisor (refer to Section 2.18.2:
Internal reset OFF).

4. The voltage range for USB full speed PHYs can drop down to 2.7 V. However the electrical characteristics of D- and D+
pins will be degraded between 2.7 and 3 V.

5.3.2

VCAP1/VCAP2 external capacitor

Stabilization for the main regulator is achieved by connecting an external capacitor Cgy to
the VCAP1/VCAP2 pins. Cgxr is specified in Table 19.

Figure 27. External capacitor Cgxt

— 1]

ESR

R Leak

MS19044V2

1.

118/255

Legend: ESR is the equivalent series resistance.
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Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

1. Guaranteed by characterization results.

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LS| are ON, an additional power consumption
should be considered.

3. 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.

Table 33. Typical and maximum current consumption in Sleep mode, regulator ON

Max(1)
Symbol | Parameter | Conditions | fyc k (MHZz) Typ Unit
Tpo=25°C|To=85°C|T,=105°C
216 128 1440) 1900) -
200 119 134 180 214
Al 180 105 118(3) 1530) 178G)
peripherals 168 93 105 136 156
enabled® 144 72 80 107 124
60 33 39 65 82
oo | e s [ v o [ o ] & |m
Sleep mode 216 18 250) 71 -
200 17 24 70 112
Al 180 14 20() 54(3) 75()
peripherals 168 13 18 49 69
disabled 144 10 14 40 58
60 6 10 36 53
25 4 8 34 51

1. Guaranteed by characterization results, unless otherwise specified.

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LS| are ON, an additional power consumption
should be considered.

3. Guaranteed by test in production.

3
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Electrical characteristics

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

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 DoclD029041 Rev 4 Kys




STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Electrical characteristics

5.3.8 Wakeup time from low-power modes

The wakeup times given in Table 40 are measured starting from the wakeup event trigger up
to the first instruction executed by the CPU:

e  For Stop or Sleep modes: the wakeup event is WFE.
e  WKUP (PAO) pin is used to wakeup from Standby, Stop and Sleep modes.

All timings are derived from tests performed under ambient temperature and Vpp=3.3 V.

Table 40. Low-power mode wakeup timings

Symbol Parameter Conditions Typ(" Max(? Unit
CPU
twusLeep'?) | Wakeup from Sleep - 13 13 clock
cycles
Main regulator is ON 14 14.9
Main regglator is ON and Flash 104.1 107.6
memory in Deep power down mode
Wakeup from Stop mode
tWUSTop(Z) with MR/LP regulator in
normal mode Low power regulator is ON 21.4 24.2
Low power regulator is ON and Flash
. 111.5 116.5
memory in Deep power down mode
us
Main regulator in under-drive mode
(Flash memory in Deep power-down 107.4 113.2
Wakeup from Stop mode mode)
twusTop'® | with MR/LP regulator in | Low power regulator in under-drive
Under-drive mode mode
. 112.7 120
(Flash memory in Deep power-down
mode )
tWUSTDBY | Wakeup from Standby Exit Standby mode on rising edge 308 313
2
@ mode Exit Standby mode on falling edge 307 313

1. Guaranteed by characterization results.

2. The wakeup times are measured from the wakeup event to the point in which the application code reads the first

3
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Electrical characteristics

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 DoclD029041 Rev 4 157/255




STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Electrical characteristics

5.3.17

3

1. Guaranteed by characterization results.

2. Cycling performed over the whole temperature range.

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).

the device is stressed by two electromagnetic events until a failure occurs. The failure is

indicated by the LEDs:

o Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A burst of fast transient voltage (positive and negative) is applied to Vpp and Vgg
through a 100 pF capacitor, until a functional disturbance occurs. This test is compliant
with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 60. They are based on the EMS levels and classes
defined in application note AN1709.

Table 60. EMS characteristics

Level/

Symbol Parameter Conditions
Class

Voltage limits to be applied on any I/0 pin to Vpp=3.3V, T = +25°C, fiyo1k =

VFESD | induce a functional disturbance ijZG MHz, conforms to IEC 61000- | 2B
Fast transient voltage burst limits to be Vpp=3.3V, Ty =+25 °C, fyc k =

Vet applied through 100 pF on Vpp and Vgg 168 MHz, conforms to IEC 61000- 5A
pins to induce a functional disturbance 4-2

As a consequence, it is recommended to add a serial resistor (1 kQ) located as close as
possible to the MCU to the pins exposed to noise (connected to tracks longer than 50 mm
on PCB).

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e  Unexpected reset

e  Critical Data corruption (control registers...)

DoclD029041 Rev 4 159/255




Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 71. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
fapc = 30 MHz, - - 1764 | kHz
frric® | External trigger frequency 12-bit resolution
- - - 17 1fapc
0
Van | Conversion voltage range(®) - (Vssa OF VREF. - VREF+ Vv
tied to ground)
@) . . See Equation 1 for ) )
RaIN External input impedance details 50 kQ
RADC(z)(4) Sampling switch resistance - - - 6 kQ
(2) |Internal sample and hold ) )
Canc capacitor 4 7 PF
i (@) |Injection trigger conversion fapc = 30 MHz - - 0.100 s
lat latency - - 30 | 1ffape
. (@) |Regular trigger conversion fapc =30 MHz - - 0.067 Hs
latr latency - - 20 | 1/fppc
fapc = 30 MHz 0.100 - 16 V3
ts® | Sampling time ADC
- 3 - 480 1fapc
tSTAB(z) Power-up time - - 2 3 us
fADC =30 MHz
0.50 - 16.40 s
12-bit resolution H
fADC =30 MHz
0.43 - 16.34 s
10-bit resolution H
Total conversion time (including f =30 MHz
tconv®? g ADC 0.37 - 16.27
CONVE" | sampling time) 8-bit resolution us
fADC =30 MHz
0.30 - 16.20 s
6-bit resolution H
9 to 492 (tg for sampling +n-bit resolution for successive
VS 1fapc
approximation)
12-bit resolution
- - 24 M
Single ADC Sps
Sampling rate 12-bit resolution
fs(z) (fapc = 36 MHz, and Interleavmeo(?:al ADC - - 4.5 Msps
ts = 3 ADC cycles)
12-bit resolution
Interleave Triple ADC - - 7.2 Msps

mode

3
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Electrical characteristics

Figure 41. ADC accuracy characteristics

VREF+ , . VDDA
[1LSB = (or ——— depending on package)]
IDEAL 4096 4096 g g
A
4095 —f - - - - - - - - - - - - - - - - - - - - - - - - - = - i
4094 — '
4093 — :
/ 1
= ;
7 1
6 _ 1
1
5 1 1
1
4 - 1
1
3 - '
1
2 - '
1 - :
| / / | I | I | { ] I >
0 / / 4093 4094 4095 4096
Vs Vb
ai14395¢
1. See also Table 73.
2. Example of an actual transfer curve.
3. Ideal transfer curve.
4. End point correlation line.
5. Eg = Total Unadjusted Error: maximum deviation between the actual and the ideal transfer curves.
EO = Offset Error: deviation between the first actual transition and the first ideal one.
EG = Gain Error: deviation between the last ideal transition and the last actual one.
ED = Differential Linearity Error: maximum deviation between actual steps and the ideal one.
EL = Integral Linearity Error: maximum deviation between any actual transition and the end point
correlation line.
Figure 42. Typical connection diagram using the ADC
VbD STM32F
Sample and hold ADC
converter
Ran(® Rapc(h
AIN AINX ADC 12-bit
converter
parasitic Capc(1)
__I-
ai17534

Refer to Table 71 for the values of Ryn, Rapc and Capc-

2. Cparasitic "epresents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 5 pF). A high Cp,asitic value downgrades conversion accuracy. To remedy this,
fapc should be reduced.

3
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Electrical characteristics

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 80. internal reference voltage (continued)

Symbol Parameter Conditions Min | Typ | Max Unit
Tcoe?) | Temperature coefficient - - 30 50 | ppm/°C
tSTART(z) Startup time - - 6 10 us

Guaranteed by design.

Shortest sampling time can be determined in the application by multiple iterations.

Table 81. Internal reference voltage calibration values

Symbol Parameter Memory address
VRerIN_caL | Raw data acquired at temperature of 30 °C yppa = 3.3 V 0x1FFO F44A - Ox1FFO F44B
5.3.28 DAC electrical characteristics
Table 82. DAC characteristics
Symbol Parameter Min | Typ Max | Unit Comments
Vppa |Analog supply voltage 1.7() - 3.6 V -
Vger+ |Reference supply voltage 1.7 - 3.6 V  |Vrer+ < Vopa
VSSA Ground 0 - 0 \ -
Rioap® |Resistive load with buffer ON| 5 - - kQ -
Impedance outout with buffer When the buffer is OFF, the Minimum
Ro® OFpF P - - 15 kQ |resistive load between DAC_OUT and
Vgg to have a 1% accuracy is 1.5 MQ
@) . ) ) Maximum capacitive load at DAC_OUT
CLoap™" |Capacitive load 50 PF pin (when the buffer is ON).
DAC_OUT |Lower DAC_OUT voltage It gives the maximum output excursion of
) : 5 0.2 - - V' |the DAC.
min with buffer ON
It corresponds to 12-bit input code
DAC_OUT [Higher DAC_OUT voltage Vopa - (0xOE0) to (0xF1C) at Ve, =3.6 V and
ma_X(Z) with buffer O—N - - 0.2 \ (0x1C7) to (OXE38) at VREF+ =17V
DAC_OUT |Lower DAC_OUT voltage
in@  |with buffer OFF R B R L P - ;
min with butier It gives the maximum output excursion of
DAC_OUT |Higher DAC_OUT voltage ) | Veere |y the DAC.
max(®)  |with buffer OFF 1LSB
With no load, worst code (0x800) at
- 170 240 VRrer+ = 3.6 Vin terms of DC
DAC DC Vggr current consumption on the inputs
IVREF+(4) consumption in quiescent MA
mode (Standby mode) With no load, worst code (0xF1C) at
- 50 75 Vgrer+ = 3.6 Vin terms of DC
consumption on the inputs
176/255 DoclD029041 Rev 4 Kys




Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Figure 47. SPI timing diagram - slave mode and CPHA = 1(1)

NSS input \

N

§ L (e BE—

—tysoxmrethnssy

CPOL=0 Lo N N i ‘

_tsu(NSS)«_"; -ty scKH ™

SCKinput

CPHA=1 | S /T |
CPOL=1 § 4 /

—tasoyr—+  <tyscky ™

MOSI input >< First bit IN >< Next bits IN >< Last bit IN ><

MSv41659V1
1. Measurement points are done at 0.5Vpp and with external C_ = 30 pF.
Figure 48. SPI timing diagram - master mode(?)
High
NSS input
i lo(sCK——>}
-— - 1
2 [ cPHA=0 f, \ / \' / | \
3| cPoL=0 f ) ! il
o _ Nl ! , 1 1"
| cPHA=0 h . ! | "
@ | GPOLT —\_/_\_/— ) h
) \ ) |
[N | | X I
_ } : : | §
3 | CPHA=1 ! . ! '
3| croL=o ' . --— :
1 1
x | cPHA=1 " | | ! N
3| cpoL=1 —\_/'—\:_/— -—\ I(:
b 1 | | 1
" 1 "
1 tw(SCKH) ! I i tsck
tsu(MI)J<—>I |: tw(SCKL) P — \ ! hang tf((SCK;
MISO : , . e
NPUT X < wsewn: X BT6IN 1 X EXD
| 1 ! 1
—— th(Mp—N i
Most X msBouT . X BIT10UT | X tssour X
OUTPUT SBOUT . A L
ty(MO) +e— th(MO) e
ai14136¢

1. Measurement points are done at 0.5Vpp and with external C_ = 30 pF.
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Refer to Section 5.3.20: I/O port characteristics for more details on the input/output
characteristics.

Asynchronous waveforms and timings

Figure 61 through Figure 64 represent asynchronous waveforms and Table 7100 through
Table 107 provide the corresponding timings. The results shown in these tables are
obtained with the following FMC configuration:

e  AddressSetupTime = 0x1

e AddressHoldTime = 0x1

e DataSetupTime = 0x1 (except for asynchronous NWAIT mode , DataSetupTime = 0x5)
e  BusTurnAroundDuration = 0x0

e  Capcitive load CL = 30 pF

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

Figure 61. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms

tw(NE)
FMC_NE _\\ ’
ty(NOE_NE)- tw(NOE) »1a»-th(NE_NOE)
FMC_NOE 1 /_
FMC_NWE _/ \
> tya_NE) thia_NoE)y T+
FMC_A[25:0] I Address
> ty(BL_NE) thBL_NOE) T€T%]
FMC_NBL[1:0] _T
th(Data_NE)
le———tsy(Data_NOE)—> th(Data_NOE)
le——tsy(pata_NE) ———t
FMC_D[15:0] Data X
> ty(NADV_NE)
tw(NADV)
FMC_NADV )
FMC_NWAIT
[ &—th(NE_NWAIT) —]
tsu(NWAIT_NE) — |
MS32753V1

1. Mode 2/B, C and D only. In Mode 1, FMC_NADYV is not used.
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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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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
Kys DoclD029041 Rev 4 221/255
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6.1

3

Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

LQFP100 14x 14 mm, low-profile quad flat package
information

Figure 83. LQFP100, 14 x 14 mm 100-pin low-profile quad flat package outline

SEATING PLANE
A4 A4
<“ ot 0.25 mm
< < GAUGE PLANE
v
1
< D > : L . ET;
< D1 > L L1
< D3 . - 4
7 | 51
A
7 i 50 i A
e |
M I, % ______ — 2l o|w
| '
10 | 26 v
v
PIN 1 | 25
IDENTIFICATION
e 1L_ME_V5
1. Drawing is not to scale.
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Table 128. LQFP208, 28 x 28 mm, 208-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 29.800 30.000 30.200 1.1732 1.1811 1.1890
D1 27.800 28.000 28.200 1.0945 1.1024 1.1102
D3 - 25.500 - - 1.0039 -
E 29.800 30.000 30.200 1.1732 1.1811 1.1890
E1 27.800 28.000 28.200 1.0945 1.1024 1.1102
E3 - 25.500 - - 1.0039 -
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° 0° 3.5° 7.0°
cce - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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LQFP208 device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 94. LQFP208, 28 x 28 mm, 208-pin low-profile quad flat package
top view example

Revision code

Product identification(!) 5 EBA“? |
[STM32F?L7?BITL |

ilziign:ifier | | | | |

Date code = year + week

| ] Mwuw

o o

MS41048V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.
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6.7 TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid
array package information
Figure 101. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package outline
|Z]Seating plane
v v [2]ddd[ Z]
I ] Y
A2 Al A
<+ D1 ——» Alball A1 ball
ol leo E .l _lq identifier indexarea |« D >
A
Al 9900000000000 04 7y A
00000000000000O
000000000000000O0 G
000000000000000O0
00000000000000O0
00000000000000O
0000O0O 000O0OOO
000000 + 000000 E1 E
000000 000000
00000000000000O
00000000000000O
000000000000000O0 e
000000000000000O0 ¥
00000000000000%
R]| ooooooo0o00000Q004 7y v
15 1
BOTTOM VIEW @b (216 balls TOP VIEW
+|Deee@| Z[Y]X]
Yot @[z
AOL2_ME_V3
1. Drawing is not to scale.
Table 133. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package mechanical data
millimeters inches(")
Symbol
Min Typ Max Min Typ Max
A - - 1.100 - - 0.0433
A1 0.150 - - 0.0059 - -
A2 - 0.760 - - 0.0299 -
b 0.350 0.400 0.450 0.0138 0.0157 0.0177
D 12.850 13.000 13.150 0.5118 0.5118 0.5177
D1 - 11.200 - - 0.4409 -
E 12.850 13.000 13.150 0.5118 0.5118 0.5177
E1 - 11.200 - - 0.4409 -
e - 0.800 - - 0.0315 -
F - 0.900 - - 0.0354 -
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