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memory, and programmable input/output peripherals.
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within electronic devices to control various functions,
rather than serving as standalone computers.
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Applications of "Embedded -
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Active

ARM® Cortex®-M7
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112
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256K x 8

1.7V ~ 3.6V
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Surface Mount

144-LQFP

144-LQFP (20x20)
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STM32F730x8 Description
Table 2. STM32F730x8 features and peripheral counts
Peripherals STM32F730R8 | STM32F730V8 | STM32F730Z8 | STM32F73018
Flash memory in Kbytes 64
System 256(176+16+64)
SRAM in Kbytes Instruction 16
Backup 4
FMC memory controller No Yes(")
Quad-SPI Yes
General-purpose 10
Advanced-control 2
Timers
Basic 2
Low-power No | 1
Random number generator Yes
SPI/ 1?8 3/3 (simplex)®) |4/3 (simplex)®) 5/3 (simplex)®)
12C 3
USART/UART 412 | 4/4
USB OTG FS Yes
Communication 322 Zli :iY hs Yes
interfaces controller (USBPHYC) No Yes
CAN 1
SAl 2
SDMMCA1 Yes
SDMMC2 No | Yes®®
AES Yes
GPIOs 50 | 82 112 138
12-bit ADC 3
Number of channels 16 24
12-bit DAC Yes
Number of channels 2
Maximum CPU frequency 216 MHz(®)
Operating voltage 1.7 to 3.6 V{7
Operating temperatures Ambient temperatures: —40 to +85 °C /—40 to +105 °C
Junction temperature: —40 to + 125 °C
Package LQFP64 LQFP100 LQFP144 UFBGA176

1. For the LQFP100 package, only FMC Bank1 is available. Bank1 can only support a multiplexed NOR/PSRAM memory
using the NE1 Chip Select.

S74

DS12536 Rev 1 15/201




Functional overview STM32F730x8

3.3

3.4

3.5
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Embedded Flash memory

The STM32F730x8 devices embed a Flash memory of 64 Kbytes available for storing

programs and data.

The flexible protections can be configured thanks to option bytes:

e Readout protection (RDP) to protect the whole memory. Three levels are available:
—  Level 0: no readout protection

— Level 1: No access (read, erase, program) to the Flash memory or backup SRAM
can be performed while the debug feature is connected or while booting from RAM
or system memory bootloader

—  Level 2: debug/chip read protection disabled.

e  Write protection (WRP): the protected area is protected against erasing and
programming.

e  Proprietary code readout protection (PCROP): Flash memory user sectors (0 to 1) can

be protected against D-bus read accesses by using the proprietary readout protection
(PCROP). The protected area is execute-only.

CRC (cyclic redundancy check) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a
configurable generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of
the software during runtime, to be compared with a reference signature generated at link-
time and stored at a given memory location.

Embedded SRAM

All the devices feature:

e System SRAM up to 256 Kbytes:
—  SRAM1 on AHB bus Matrix: 176 Kbytes
—  SRAM2 on AHB bus Matrix: 16 Kbytes

— DTCM-RAM on TCM interface (Tighly Coupled Memory interface): 64 Kbytes for
critical real-time data.

e Instruction RAM (ITCM-RAM) 16 Kbytes:
— Itis mapped on TCM interface and reserved only for CPU Execution/Instruction
useful for critical real-time routines.

The Data TCM RAM is accessible by the GP-DMAs and peripheral DMAs through the
specific AHB slave of the CPU.The instruction TCM RAM is reserved only for CPU. ltis
accessed at CPU clock speed with 0 wait states.

e 4 Kbytes of backup SRAM

This area is accessible only from the CPU. lts content is protected against possible
unwanted write accesses, and is retained in Standby or VBAT mode.

DS12536 Rev 1 ‘Yl




Functional overview STM32F730x8

—  The Vppysg rising and falling time rate specifications must be respected

— Inthe operating mode phase, Vppysg could be lower or higher than Vpp.
- If the USB (USB OTG_HS/OTG_FS) is used, the associated GPIOs powered by
VDDUSB are Operating between VDDUSB_M|N and VDDUSB_MAX'
- The Vppysg supplies both USB transceiver (USB OTG_HS and USB OTG_FS).
If only one USB transceiver is used in the application, the GPIOs associated to the
other USB transceiver are still supplied by Vppysg-

- If the USB (USB OTG_HS/OTG_FS) is not used, the associated GPIOs powered
by VDDUSB are operating between VDD_MlN and VDD_MAX'

Figure 6. Vppysg connected to Vpp power supply

VDD
VDDfMAX
Voo= Vooa = Vopuss
VDD_MIN
Power-on Operating mode Power-down time
MS37591V1
Figure 7. Vppysg connected to external power supply
VDDUSB_MAX
USB functional area
VDDUSB
VDDUSBiMIN / \
USB non USB non
functional Voo = Vooa functional
area area
VDD_MIN
Power-on Operating mode Power-down|  tiMe
MS37590V1

28/201 DS12536 Rev 1 ‘Yl




Functional overview STM32F730x8

All the RTC events (Alarm, WakeUp Timer, Timestamp or Tamper) can generate an interrupt
and wakeup the device from the low-power modes.

3.18 Low-power modes

The devices support three low-power modes to achieve the best compromise between low
power consumption, short startup time and available wakeup sources:

e Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can
wake up the CPU when an interrupt/event occurs.

e  Stop mode
The Stop mode achieves the lowest power consumption while retaining the contents of

SRAM and registers. All clocks in the 1.2 V domain are stopped, the PLL, the HSI RC
and the HSE crystal oscillators are disabled.

The voltage regulator can be put either in main regulator mode (MR) or in low-power
mode (LPR). Both modes can be configured as follows (see Table 5: Voltage regulator
modes in stop mode):

—  Normal mode (default mode when MR or LPR is enabled)

—  Under-drive mode.

The device can be woken up from the Stop mode by any of the EXTI line (the EXTI line
source can be one of the 16 external lines, the PVD output, the RTC alarm / wakeup /
tamper / time stamp events, the USB OTG FS/HS wakeup and the LPTIM1
asynchronous interrupt).

Table 5. Voltage regulator modes in stop mode

Voltage regulator .
configuration Main regulator (MR) Low-power regulator (LPR)
Normal mode MR ON LPR ON
Under-drive mode MR in under-drive mode LPR in under-drive mode

e Standby mode

The Standby mode is used to achieve the lowest power consumption. The internal
voltage regulator is switched off so that the entire 1.2 V domain is powered off. The
PLL, the HSI RC and the HSE crystal oscillators are also switched off. After entering
Standby mode, the SRAM and register contents are lost except for registers in the
backup domain and the backup SRAM when selected.

The device exits the Standby mode when an external reset (NRST pin), an IWDG reset,
a rising or falling edge on one of the 6 WKUP pins (PAO, PA2, PC1, PC13, PI8, PI11),
or an RTC alarm / wakeup / tamper /time stamp event occurs.

The Standby mode is not supported when the embedded voltage regulator is bypassed
and the 1.2 V domain is controlled by an external power.

3
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Functional overview STM32F730x8

3.31

3.32
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e Internal FS OTG PHY support

e  Forthe STM32F730x8 devices: External HS or HS OTG operation supporting ULPI in
SDR mode. The OTG PHY is connected to the microcontroller ULPI port through 12
signals. It can be clocked using the 60 MHz output.

e For the STM32F730x8 devices: Internal HS OTG PHY support.
e Internal USB DMA
e HNP/SNP/IP inside (no need for any external resistor)

e For OTG/Host modes, a power switch is needed in case bus-powered devices are
connected

Universal Serial Bus controller on-the-go High-Speed PHY controller
(USBPHYC) only on STM32F730x8 devices.

The USB HS PHY controller:
—  Sets the PHYPLL1/2 values for the PHY HS
—  Sets the other controls on the PHY HS
—  Controls and monitors the USB PHY’s LDO

Random number generator (RNG)

All the devices embed an RNG that delivers 32-bit random numbers generated by an
integrated analog circuit.

Advanced encryption standard hardware accelerator (AES)

The devices embed an AES hardware accelerator which can be used to both encipher and
decipher data using AES algorithm.

3
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Pinouts and pin description

STM32F730x8

Table 10. STM32F730x8 pin and ball definition (continued)

Pin Number
g
8| 2 |o
. . 5 i,
Pin name (funat)lon 2|3 % Alternate functions Addltl_onal
© after reset) £l 5 |2 functions
ol|lw | & &l o
< o < < =
[{=} - -
aola|ao|O
[T [T L m
0|0 |0 | &
J|a3| 3| >
- | - |78 |R15 PB15 IO | FT | - OTG_HS _DP -
USART3_TX, FMC_D13,
- | 55|79 | P15 PD8 /O | FT | - EVENTOUT -
USART3_RX, FMC_D14,
- | 56 | 80 | P14 PD9 /0O | FT | - EVENTOUT -
USART3_CK, FMC_D15,
- | 57| 81 |N15 PD10 /o | FT | - EVENTOUT -
USART3_CTS,
- | 58 | 82 | N14 PD11 I/0 | FT | - | QUADSPI_BK1_lO0, SAI2_SD_A, -
FMC_A16/FMC_CLE, EVENTOUT
TIM4_CH1, LPTIM1_IN1,
USART3_RTS,
- |99 83 | N13 PD12 VO | FT | - | QUADSPI_BK1 101, SAI2_ FS_A, -
FMC_A17/FMC_ALE, EVENTOUT
TIM4_CH2, LPTIM1_OUT,
QUADSPI_BK1_IO3,
- | 60| 84 |M15 PD13 /O | FT | - SAI2_SCK_A, FMC_A18, -
EVENTOUT
-l - 18| - VSS - - - -
- | - |86 |J13 VDD S - - - -
TIM4_CH3, UART8_CTS,
- | 61|87 |M14 PD14 /O | FT | - FMC_DO, EVENTOUT -
TIM4_CH4, UART8_RTS,
- | 62|88 |L14 PD15 /O | FT | - FMC_D1, EVENTOUT -
- | - 189 |L15 PG2 /o | FT | - FMC_A12, EVENTOUT -
- | - 190 |K15 PG3 /o | FT | - FMC_A13, EVENTOUT -
-1 - 191|K14 PG4 /O | FT | - | FMC_A14/FMC_BAOQ, EVENTOUT -
- | - 192 | K13 PG5 /0| FT | - | FMC_A15/FMC_BA1, EVENTOUT -
-] - - - PG6 IO | FT | - EVENTOUT -
USART6_CK, FMC_INT,
B A N PG7 VO | FT | - EVENTOUT i
62/201 DS12536 Rev 1 Kys
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Table 12. STM32F730x8 alternate function mapping

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF15
SPI2/12S2/ CAN1/TIM1 | SAI2/QUAD
Port Tmgiorton | 12c12i31u | Spiafizge) | SPI3N2SY | PEESHS | SAI/USART | 213/14/QU | SPUSDMM MC/SOM
sYs TIM2 | TIM3/4/5 SPI3/12S3/ 6/UART4/5/7/ | ADSPIl | C2/0TG2_ | SDMMC2 sYs
ULPTIM1 | SART1 | sPiai2sa/ | SPey 1253 | arT1i2i3iua | SUARTADT . Zo%e Mc1/
SPI4/5 Al RT5 8/0TG1F FM HSIOTG1_ OTG2_FS
UART4 OTG2_HS FS -
TIM2_CH1
PAO ; /TIM2_ET | TIM5_CH1 | TIM8_ETR ; ; ; USART2_CT | yaRT4_ TX ; SAI2_SD_B ; ; EVEN
2 _ _ s - _SD_| TOUT
USART2_RT QUADSPI_ | SAI2_MCK EVEN
PA1 ; TIM2_CH2 | TIM5_CH2 ; ; ; ; . uarTs_RX | G184 i ; ; S
EVEN
PA2 ; TIM2_CH3 | TIM5_CH3 | TIM9_CH1 ; - ; USART2_TX | SAI2_SCK_B ; ; ; ; S
OTG_HS_U EVEN
PA3 ; TIM2_CH4 | TIM5_CH4 | TIM9_CH2 ; ; ; USART2_RX ; ; LT Do ; ; ey
SPI1_NSS | SPI3_NSS OTG_HS_ | EVEN
PA4 - - - - - 281 Ws | 1283 ws | USARTZ_CK - - - - SOF | TouT
oAS R vl ) TIM8_CH1 ) SPI1_SCK| ) ) ) OTG HS U| ) EVEN
Port A 2 N /1281 _CK LP_CK TOUT
TIMA_BKI SPI1_MIS EVEN
PAG ; . TIM3_CH1 | TIM8_BKIN ; 5 ; ; ; TIM13_CH1 ; ; ; S
SPI1_MO
TIM1_CH1 TIM8_CH1 . FMC_SDN | EVEN
PA7 ; N TIM3_CH2 N ; sinzS1_s ; ; ; TIM14_CH1 ; ; el AN
TIM8_BKIN OTG_FS_S EVEN
PA8 | MCO1 |TIM1_CH1 ; 5 12C3_SCL ; ; USART1_CK ; ; o ; ; S
12C3_SMB | SPI2_SCK EVEN
PAQ ; TIM1_CH?2 ; - A 1205 oK ; USART1_TX ; ; ; ; ; ey
OTG_FS_| EVEN
PA10 ; TIM1_CH3 ; - ; - ; USART1_RX ; ; S ; ; oy
USART1_CT OTG_FS_D EVEN
PA11 ; TIM1_CH4 ; - ; - ; . ; CAN1_RX o ; ; S

8X0E.L4ZENLS
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Table 12. STM32F730x8 alternate function mapping (continued)

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF15
SPI2/1252/ CAN1/TIM1 | SAI2/QUAD
Port TIMBI9M0M | 1261127310 | SPizliasey | SPI3N2S3 | SEBESHS | SAIZIUSART | 2113141QU | SPISDMM presids
sYs TIM1/2 | TIM3/4/5 SPI3/I1283/ 6/UART4/5/7/ | ADSPll | C2/0TG2_ | SDMMC2 sYs
1ILPTIM1 | SART1 | SPI3/I283/ ART1/2/3/UA mc1/
aonzsd | sany 2 8/OTG1_FS | FMC/ | HSIOTG1_ orectls
UART4 OTG2_HS FS -
USART1_RT OTG_FS_D EVEN
PA12 ; TIM1_ETR ; ; ; ; ; . SAI2.FS B | CAN1_TX - ; ; S
JTMS- EVEN
PA13 | swplo - - - - - - - - - - - - TOUT
Port A bata | ITCK- ) ) ) ) ) ) ) ) ) ) ) ) EVEN
SWCLK TOUT
TIM2_CH1
- SPI1_NSS | SPI3_NSS EVEN
PATS | JTDI | MTIMZ_ET ; ; ; ToeT WS | 1255 W ; UART4_RTS ; ; ; ; ey
TIM1_CH?2 TIM8_CH2 . OTG_HS_U EVEN
PBO ; M2 | Tims_ch3 N ; ; ; ; UART4_CTS ol ; ; oy
TIM1_CH3 TIM8_CH3 i OTG_HS_U EVEN
PB1 - N | TIM3_CH4 N - - - - - LPT_D2 - - TOUT
ba2 ] ] ] ] ] ] SAI1_SD_ | SPI3_MOSI/I . QUADSPI_ ] ] ] EVEN
A 283 SD CLK TOUT
JTDO/TR SPI1_SCK | SPI3_SCK SDMMC2_ EVEN
PB3 | acEswo | T'M2_CH2 - - - /1287 CK | /1283 CK - - - D2 - - TOUT
SPI1_MIS | SPI3_MIS | SPI2_NSS/I2 SDMMC2_ ] ] EVEN
bortp | PB4 | NUTRST ; TIM3_CH1 ; ; 5 5 & We ; ; o S
SPI1_MO | SPI3_MO
12C1_SMB - . OTG_HS_U FMC_SDC | EVEN
PB5 ; ; TIM3_CH2 ; 3 SI2S1_S | Sin253_ ; ; ; LT b7 ; C=Jpc | EYEN
QUADSPI_ FMC_SDN | EVEN
PB6 ; ; TIM4_CH1 ; 12C1_SCL ; ; USART1_TX ; ; BK1 NGS ; -°ON| EVEN
PB7 ; ; TIM4_CH2 - 12C1_SDA ; ; USART1_RX ; ; ; ; Fmc_NL | EVEN
TOUT
TIM10_CH SDMMC2._ SDMMC1 | EVEN
PB8 ; ; TIM4_CH3 : 12C1_SCL ; ; ; ; CAN1_RX o ; 0a | SO0

uonduosap uid pue sinould
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Electrical characteristics

STM32F730x8

Table 17. 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 =1.7 to | Conversion time 180 MHz with 8 W.alt No 1/0 8-bit erase and
3) 20 MHz states and over-drive . program
21V up to 1.2 Msps compensation .
OFF operations only
Vpp = 2.1to | Conversion time 216 MHz with 9 W.alt No 1/0 16-biterase and
22 MHz states and over-drive . program
24V up to 1.2 Msps compensation .
ON operations
Vpp = 2.4 to | Conversion time 216 Mz 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
Vpp = 2.7 to | Conversion time 216 MHz with 7 W.alt 1/0O compensation 32-biterase and
(4) 30 MHz states and over-drive 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 3.15.2:
Internal reset OFF).

4. The voltage range for USB full speed PHY's 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.

6.3.2 VCAP1/VCAP2 external capacitor
Stabilization for the main regulator is achieved by connecting an external capacitor Cgxt to
the VCAP1/VCAP2 pins. Cgx is specified in Table 18.
Note: The VCAP2 pin is not available on the LQFP64 package.
Figure 22. External capacitor Cgyr
c
1] |
[
ESR
|
L
R Leak
MS19044V2
1. Legend: ESR is the equivalent series resistance.
Table 18. VCAP1/VCAP2 operating conditions(")
Symbol Parameter Conditions
CEXT Capacitance of external capacitor 2.2 yF
ESR ESR of external capacitor <2Q
92/201 DS12536 Rev 1 Kys




STM32F730x8 Electrical characteristics

1. When bypassing the voltage regulator, the two 2.2 uF Vap capacitors are not required and should be
replaced by two 100 nF decoupling capacitors.

Table 19. VCAP1 operating conditions in the LQFP64 package(")

Symbol Parameter Conditions
CEXT Capacitance of external capacitor 4.7 uF
ESR ESR of external capacitor between 0.1 Qand 0.2 Q

1. When bypassing the voltage regulator, the 4.7 uF Vcap capacitor is not required and should be replaced
by two 100 nF decoupling capacitors.

6.3.3 Operating conditions at power-up / power-down (regulator ON)

Subject to general operating conditions for Tx.

Table 20. Operating conditions at power-up / power-down (regulator ON)

Symbol Parameter Min Max Unit
Vpp rise time rate 20 oo
tvop us/V
Vpp fall time rate 20 oo
6.3.4 Operating conditions at power-up / power-down (regulator OFF)

Subject to general operating conditions for Ta.

Table 21. Operating conditions at power-up / power-down (regulator OFF)(!)

Symbol Parameter Conditions Min | Max | Unit
Vpp rise time rate Power-up 20 oo
tvob ,
Vpp fall time rate Power-down 20 oo
us/V
Veap 1and Veap o rise time rate | Power-up 20 oo
tvcap = . ,
Veap 1 a@nd Veap o fall time rate | Power-down 20 oo
1. To reset the internal logic at power-down, a reset must be applied on pin PAO when Vpp reach below
1.08 V.
6.3.5 Reset and power control block characteristics

The parameters given in Table 22 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 16.

3
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STM32F730x8

Table 45. PLLI2S characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
Cycle to cycle at RMS - 90 - ps
12.288 MH'z 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 ) ; ps
on 1000 samples
.. Cycle to cycle at 48 KHz
WS 12S clock jitt - 400 -
clock Jitter on 1000 samples ps
| (4) |PLLI2S power consumption on | VCO freq = 100 MHz 0.15 i 0.40 mA
DD(PLLI2S) ~ | vy VCO freq = 432 MHz 0.45 0.75
| (4) | PLLI2S power consumption on | VCO freq = 100 MHz 0.30 i 0.40 mA
DDA(PLLIZS) ™ | VoA 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 46. PLLISAI characteristics
Symbol Parameter Conditions Min Typ Max Unit
foLLSAL IN PLLSAI input clock(") - 0.95() 1 2.10
PLLSAI multiplier output clock
fPLLSAIP_OUT | for 48 MHz P P - - 48 75
MHz
f PLLSAI multiplier output clock ) ) ) 216
PLLSAIQ_OUT | ¢qor SAl
fVCO_OUT PLLSAI VCO output - 100 - 432
VCO freq = 100 MHz 75 - 200
t ock PLLSAI lock time us
VCO freq = 432 MHz 100 - 300
Cycle to cycle at RMS - 90 - ps
12.288 MHz on peak
48KHz period, to - +280 - ps
N=432, R=5 peak
Master SAI clock jitter
L (3) Average frequency of
Jitter 12.288 MHz %
N=432,R=5 ) ; ps
on 1000 samples
. Cycle to cycle at 48 KHz
FS clock jitt - 400 -
clock Jiter on 1000 samples ps
122/201 DS12536 Rev 1 Kys
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6.3.17

128/201

1. Tjcan not go above 125°C (current consumption limitation).
2. Guaranteed by characterization results.

3. 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:

e 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: Aburst 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 56. They are based on the EMS levels and classes
defined in application note AN1709.

Table 56. EMS characteristics

Level/

Symbol Parameter Conditions
Class

VDD =3.3YV, TA =+25 °C,
fHCLK =216 MHZ, 2B
conforms to IEC 61000-4-2

Vv Voltage limits to be applied on any I/O
FESD | pin to induce a functional disturbance

Fast transient voltage burst limits to be | Vpp = 3.3V, To =+25 °C,
Verrg | applied through 100 pF on Vpp and Vgg | fycLk = 216 MHz, 5A
pins to induce a functional disturbance | conforms to IEC 61000-4-2

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

3
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Table 63. I/O AC characteristics(1(2) (continued)

OSPEEDRy
[1:0] bit Symbol Parameter Conditions Min | Typ Max | Unit
value(?
CL=30pF, Vpp22.7V - - | 100@
C =30pF, Vpp218V - - 50
; Mani ; 3) C_=30pF, Vpp21.7V - - 425 MH
aximum frequency z
max(OJout C_ =10 pF, Vpp2 2.7V - - [180®
C =10pF, Vpp218V - - 100
1" C|_=10 pF,VDDZ1.7V - - 72.5
C_ =380pF, Vppz2.7V - - 4
C_ =30 pF, Vpp 218V - - 6
Output high to low level fall C_ =30 pF, Vpp 21.7V _ _ 7
ttf('o)"“t/ time and output low to high = bo ns
rI0)out  ||evel rise time C =10pF, Vpp227V - - 25
C_=10pF, Vpp21.8V - - 3.5
C_=10pF, Vpp21.7V - - 4
Pulse width of external signals
- tEXTIpw |detected by the EXTI - 10 - - ns
controller

1. Guaranteed by design.

2. The l/O speed is configured using the OSPEEDRYy[1:0] bits. Refer to the STM32F72xxx and STM32F73xxx reference
manual for a description of the GPIOx_SPEEDR GPIO port output speed register.

The maximum frequency is defined in Figure 37.

For maximum frequencies above 50 MHz and Vpp > 2.4 V, the compensation cell should be used.

Figure 37. /0 AC characteristics definition

| 1
EXTERNAL tiojout  ~e——— > to)out |
OUTPUT I I
ONCL < T g

Maximum frequency is achieved if (t, + t¢) < (2/3)T and if the duty cycle is (45-55%)
when loaded by CL specified in the table “ I/O AC characteristics”.

ai14131d
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6.3.21 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rpy (see Table 61: I/O static characteristics).

Unless otherwise specified, the parameters given in Table 64 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 16.
Table 64. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
Rpy Weak pull-up equivalent resistor(!) Vin=Vss 30 40 50 kQ
VF(NRST)(z) NRST Input filtered pulse - - - 100 ns
VnenrsT)?) | NRST Input not filtered pulse Vpp > 2.7V 300 - - ns
TnrsT out | Generated reset pulse duration Internal Reset source 20 - - us

1. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance must be minimum (~10% order).

2. Guaranteed by design.

Figure 38. Recommended NRST pin protection

VDD
External
reset circuit (1)
e - ..  NRST®) RPU Internal Reset
K I . \ [ Fiter f——>
T
T = K STM32F
ai14132c

1. The reset network protects the device against parasitic resets. 0.1 uF capacitor must be placed as close as
possible to the chip.

2. The user must ensure that the level on the NRST pin can go below the V) (yrsT) max level specified in
Table 64. Otherwise the reset is not taken into account by the device.
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Table 67. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
ADC Vggg DC current

IVREF+(2) consumption in conversion - - 300 500 pA
mode
ADC Vppa DC current

lvopa® | consumption in conversion - - 1.6 1.8 mA
mode

1. Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 3.15.2:
Internal reset OFF).

2. Guaranteed by characterization results.
3. VRer+ is internally connected to Vppa and VReg. is internally connected to Vgga.
4. Rpapc maximum value is given for Vpp=1.7 V, and minimum value for Vpp=3.3 V.
5. For external triggers, a delay of 1/fpc k2 must be added to the latency specified in Table 67.
Equation 1: Ry max formula
(k—0.5)
Ran = Nt Rapc
fapc X Cape X IN(2 )
The formula above (Equation 1) is used to determine the maximum external impedance
allowed for an error below 1/4 of LSB. N = 12 (from 12-bit resolution) and k is the number of
sampling periods defined in the ADC_SMPR1 register.
Table 68. ADC static accuracy at fopc = 18 MHz
Symbol Parameter Test conditions Typ Max(") Unit
ET Total unadjusted error +3 +4
f =18 MHz
EO Offset error ADC 12 +3
VDDA= 1.7t03.6V LSB
EG Gain error Vgep = 1.71t03.6V 11 +3
ED |Differential linearity error Voba—VrRer < 1.2V +1 +2
EL Integral linearity error +2 +3
1. Guaranteed by characterization results.
Table 69. ADC static accuracy at fopc = 30 MHz
Symbol Parameter Test conditions Typ Max(!) Unit
ET Total unadjusted error 12 5
fADC =30 MHZ, + +
EO Offset error Ra < 10 kQ, 1.5 2.5
EG Gain error Vppa=2.41t03.6V, 1.5 4 LSB
. . . . VREF =1.7t03.6 V,
ED Differential linearity error Vppa-Veer < 1.2V 11 12
EL Integral linearity error 1.5 +3
1. Guaranteed by characterization results.
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SPIl interface characteristics

Unless otherwise specified, the parameters given in Table 81 for the SPI interface are
derived from tests performed under the ambient temperature, fpoc| kx frequency and Vpp
supply voltage conditions summarized in Table 16, with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 11
e Capacitive load C = 30 pF
e  Measurement points are done at CMOS levels: 0.5Vpp

Refer to Section 6.3.20: I/O port characteristics for more details on the input/output alternate
function characteristics (NSS, SCK, MOSI, MISO for SPI).

Table 81. SPI dynamic characteristics(!)

Symbol

Parameter Conditions Min Typ Max Unit

fsck
1e(sck)

Master mode
SPI1,4,5 - - 54(2)
2.7<sVDD<3.6

Master mode
SPI1,4,5 - - 27
1.71<VDD<3.6

Master transmitter mode
SPI1,4,5 - - 54
1.71<sVDD<3.6

Slave receiver mode
SPI clock frequency SPI1,4,5 - - 54 MHz
1.71=sVDD<3.6

Slave mode transmitter/full duplex
SPI1,4,5 - - 503)
2.7<VDD<3.6

Slave mode transmitter/full duplex
SPI1,4,5 - - 370
1.71=vDD<3.6

Master & Slave mode
SPI2,3 - - 27
1.71<VDD=<3.6

tsu(NSS)

NSS setup time Slave mode, SPI presc = 2 4xTpclk - -

th(NSS)

NSS hold time Slave mode, SPI presc = 2 2xTpclk - - ns

tw(SCKH)
tw(SCKL)

SCK high and low time Master mode Tpclk-1 Tpclk | Tpclk+1
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Figure 64. NAND controller waveforms for common memory write access
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MS32770V1

Table 105. Switching characteristics for NAND Flash read cycles(!)

Symbol Parameter Min Max Unit
tw(NOE) FMC_NOE low width 4Thclk -0.5 | 4Thclk +0.5
tsup-noEy | FMC_D[15-0] valid data before FMC_NOE high 11 -
thnoe-p) | FMC_D[15-0] valid data after FMC_NOE high 0 - ns
tyaLe-NoE) | FMC_ALE valid before FMC_NOE low - 3Thclk +1.5
thNoE-aLE) | FMC_NWE high to FMC_ALE invalid 4Thclk - 2 -

1. Guaranteed by characterization results.

Table 106. Switching characteristics for NAND Flash write cycles(!)

Symbol Parameter Min Max Unit

tw(NWE) FMC_NWE low width 4Thclk -0.5 | 4Thclk +0.5

ty(NWE-D) FMC_NWE low to FMC_D[15-0] valid 0 -

th(NWE-D) FMC_NWE high to FMC_D[15-0] invalid 2Thclk - 1 - "

t4(D-NWE) FMC_D[15-0] valid before FMC_NWE high 5Thclk - 1 -
t4(ALE-NWE) FMC_ALE valid before FMC_NWE low - 3Thclk +1.5
thnwe-aLe) | FMC_NWE high to FMC_ALE invalid 2Thclk - 2 -

1. Guaranteed by characterization results.
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Package information

Table 116. LQPF100, 14 x 14 mm 100-pin low-profile quad flat package mechanical
data (continued)

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

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°
ccc - - 0.080 - - 0.0031

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

Figure 75. LQFP100, 14 x 14 mm, 100-pin low-profile quad flat package
recommended footprint
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1. Dimensions are expressed in millimeters.

3

DS12536 Rev 1

189/201




STM32F730x8 Package information

LQP144 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 79. LQFP144, 20 x 20mm, 144-pin low-profile quad flat package
top view example

l | __— Revision code

Product identification() O |R/

|
\‘ISTM32F7SOZ8T6 |
|
|

L[l
L L b

Pin 1 Date code

/ identifier
. @

1. Parts marked as ES or E or accompanied by an engineering sample notification letter are not yet qualified
and therefore not approved for use in production. ST is not responsible for any consequences resulting
from such use. In no event will ST be liable for the customer using any of these engineering samples in
production. ST’s Quality department must be contacted prior to any decision to use these engineering
samples to run a qualification activity.
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