STMicroelectronics - STM32H7501BK6 Datasheet

Details
Product Status
Core Processor
Core Size

Speed
Connectivity

Peripherals

Number of I/0

Program Memory Size

Program Memory Type

EEPROM Size
RAM Size

Voltage - Supply
(Vce/vdd)

Data Converters
Oscillator Type

Operating
Temperature

Mounting Type
Package / Case
Supplier Device

Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
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Description

STM32H750xB devices are based on the high-performance Arm® Cortex®-M7 32-bit RISC
core operating at up to 400 MHz. The Cortex® -M7 core features a floating point unit (FPU)
which supports Arm® double-precision (IEEE 754 compliant) and single-precision data-
processing instructions and data types. STM32H750xB devices support a full set of DSP
instructions and a memory protection unit (MPU) to enhance application security.

STM32H750xB devices incorporate high-speed embedded memories with a Flash memory
of 128 Kbytes, 1 Mbyte of RAM (including 192 Kbytes of TCM RAM, 864 Kbytes of user
SRAM and 4 Kbytes of backup SRAM), as well as an extensive range of enhanced I/Os and
peripherals connected to APB buses, AHB buses, 2x32-bit multi-AHB bus matrix and a multi
layer AXI interconnect supporting internal and external memory access.

All the devices offer three ADCs, two DACs, two ultra-low power comparators, a low-power
RTC, a high-resolution timer, 12 general-purpose 16-bit timers, two PWM timers for motor
control, five low-power timers, a true random number generator (RNG), and a cryptographic
acceleration cell. The devices support four digital filters for external sigma-delta modulators
(DFSDM). They also feature standard and advanced communication interfaces.

e Standard peripherals
—  FourI’Cs
—  Four USARTs, four UARTs and one LPUART

—  Six SPlIs, three I%Ss in Half-duplex mode. To achieve audio class accuracy, the 1°S
peripherals can be clocked by a dedicated internal audio PLL or by an external
clock to allow synchronization.

—  Four SAl serial audio interfaces

—  One SPDIFRX interface

— One SWPMI (Single Wire Protocol Master Interface)
—  Management Data Input/Output (MDIO) slaves

—  Two SDMMC interfaces

— A USB OTG full-speed and a USB OTG high-speed interface with full-speed
capability (with the ULPI)

— One FDCAN plus one TT-CAN interface
—  An Ethernet interface
—  Chrom-ART Accelerator™
— HDMI-CEC
e Advanced peripherals including
—  Aflexible memory control (FMC) interface
— A Quad-SPI Flash memory interface
—  Acamera interface for CMOS sensors
— An LCD-TFT display controller
— A JPEG hardware compressor/decompressor

Refer to Table 1: STM32H750xB features and peripheral counts for the list of peripherals
available on each part number.
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Description STM32H750VB STM32H7501B STM32H750XB

Table 1. STM32H750xB features and peripheral counts (continued)
Peripherals STM32H750VB | STM32H750I1B | STM32H750XB

Ambient temperatures: —40 up to +85 °C(4)

Operating temperatures
Junction temperature: —40 to + 125 °C

Package LQFP100 UFBGA176+25 | TFBGA240+25

1. The SPI1, SPI2 and SPI3 interfaces give the flexibility to work in an exclusive way in either the SPI mode or
the 12S audio mode.

2. Since the LQFP100 package does not feature the PDR_ON pin (tied internally to Vpp), the minimum Vpp
value for this package is 1.71 V.

3. Vpp/Vppa can drop down to 1.62 V by using an external power supervisor (see Section 3.5.2: Power
supply supervisor) and connecting PDR_ON pin to Vgs. Otherwise the supply voltage must stay above
1.71 V with the embedded power voltage detector enabled.

4. The product junction temperature must be kept within the —40 to +125 °C temperature range.

3
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Functional overview STM32H750VB STM32H7501B STM32H750XB

3.41 Universal serial bus on-the-go high-speed (OTG_HS)

The devices embed two USB OTG high-speed (up to 480 Mbit/s) device/host/OTG
peripheral. OTG-HS1 supports both full-speed and high-speed operations, while OTG-HS2
supports only full-speed operations. They both integrate the transceivers for full-speed
operation (12 Mbit/s) and are able to operate from the internal HSI48 oscillator. OTG-HS1
features a UTMI low-pin interface (ULPI) for high-speed operation (480 Mbit/s). When using
the USB OTG-HS1 in HS mode, an external PHY device connected to the ULPI is required.

The USB OTG HS peripherals are compliant with the USB 2.0 specification and with the
OTG 2.0 specification. They have software-configurable endpoint setting and supports
suspend/resume. The USB OTG controllers require a dedicated 48 MHz clock that is
generated by a PLL connected to the HSE oscillator.

The main features are:

e Combined Rx and Tx FIFO size of 4 Kbytes with dynamic FIFO sizing

e  Supports the session request protocol (SRP) and host negotiation protocol (HNP)
e 9 bidirectional endpoints (including EPOQ)

e 16 host channels with periodic OUT support

e Software configurable to OTG1.3 and OTG2.0 modes of operation

e USB 2.0 LPM (Link Power Management) support

e Battery Charging Specification Revision 1.2 support

e Internal FS OTG PHY support

e External HS or HS OTG operation supporting ULPI in SDR mode (OTG_HS1 only)

The OTG PHY is connected to the microcontroller ULPI port through 12 signals. It can
be clocked using the 60 MHz output.

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

3.42 Ethernet MAC interface with dedicated DMA controller (ETH)

The devices provide an IEEE-802.3-2002-compliant media access controller (MAC) for
ethernet LAN communications through an industry-standard medium-independent interface
(MIl) or a reduced medium-independent interface (RMII). The microcontroller requires an
external physical interface device (PHY) to connect to the physical LAN bus (twisted-pair,
fiber, etc.). The PHY is connected to the device MIl port using 17 signals for MIl or 9 signals
for RMII, and can be clocked using the 25 MHz (MlIl) from the microcontroller.

3
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STM32H750VB STM32H7501B STM32H750XB

Pin descriptions

5

Figure 4. LQFP100 pinout

Pin descriptions

o
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PE2] 1 75] vDD
PE3| 2 74] vss
PE4] 3 73] VCAP
PES| 4 72 PA13
PE6| 5 71| PA12
VBAT | 6 70| PA11
PC13|7 69] PA10
PC14-0SC32_IN| 8 68| PA9
PC15-0SC32_OUT| 9 67] PAS
vss| 10 66] PC9
vDD | 11 65| PC8
PHO0-OSC_IN| 12 64] PC7
PH1-0SC_oUT| 13 100-pins el pes
NRST| 14 62] PD15
pco| 15 61| PD14
pc1| 16 60| PD13
pc2_c|17 59] PD12
PC3_C| 18 58] PD11
vssA| 19 57| PD10
VREF+| 20 56| PD9
VDDA | 21 55| PD8
PAO | 22 54 PB15
PA1| 23 53] PB14
PA2 | 24 52] PB13
PA3 | 25 51| PB12

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

8 fgfzocer P s 05388

oo oo o oo a3
MSv41918V4
1. The above figure shows the package top view.
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Pin descriptions

STM32H750VB STM32H7501B STM32H750XB

Table 7. STM32H750xB pin/ball definition (continued)

Pin/ball name

(]
X X Pin name g § "
+ + 13} it
S e g (function after = 2 % Alternate functions Addltl.onal
= = S ¢ £ 2 > functions
o < < reset) T
c o i) e
| E m =
=} =
19 M1 P1 VSSA S - - - -
- N1 N1 VREF- S - - - -
20 P1 M1 VREF+ S - - - -
21 R1 L1 VDDA S - - - -
TIM2_CH1/TIM2_ETR,
TIM5_CH1, TIM8_ETR,
®) i TIM15_BKIN, ADC1_INP186,
22 N3 NS PAO Vo FT_a USART2_CTS_NSS, UART4_TX, WKUPO
SDMMC2_CMD, SAI2_SD_B,
ETH_MII_CRS, EVENTOUT
i i 5) i i ADC12_INN1,
T PAO_C ANA | TT.a ADC12_ INPO
TIM2_CH2, TIM5_CH?2,
LPTIM3_OUT, TIM15_CH1N,
USART2_RTS, UART4_RX,
23 N2 N4(®) PA1 /O | FT_ha | - QUADSPI_BK1_103, Q\DD?('I';‘\:\FJJS'
SAI2_MCK_B, -
ETH_MII_RX_CLK/ETH_RMII_RE
F_CLK, LCD_R2, EVENTOUT
- - 20 PA1_C ANA | TT.a | - - ADC12_INP1
TIM2_CH3, TIM5_CH3,
LPTIM4_OUT, TIM15_CH1,
24 P2 N3 PA2 110 FT.a | - USART2_TX, SAI2_SCK_B, AD?/J/EDIEF 14,
ETH_MDIO, MDIOS_MDIO,
LCD_R1, EVENTOUT
LPTIM1_IN2,
QUADSPI_BK2_100,
- F4 N2 PH2 /O | FT_ha | - SAI2_SCK_B, ETH_MII_CRS, ADC3_INP13
FMC_SDCKEQ, LCD_RO,
EVENTOUT
- - F5 VDD - - - -
- J8 C16 VSS S - - - -
QUADSPI_BK2_101,
SAI2_MCK_B, ETH_MII_COL, ADC3_INN13,
. G4 P2 PH3 VO | FT ha | - FMC_SDNEO, LCD_R1, ADC3_INP14
EVENTOUT
I2C2_SCL, LCD_G5,
- H4 P3 PH4 110 FT fa | - | OTG_HS ULPI NXT,LCD_ G4, i%%z—'lml‘;'
EVENTOUT =
I2C2_SDA, SPI5_NSS, ADC3_INN15,
. J4 P4 PHS Vo Flfa | - FMC_SDNWE, EVENTOUT ADC3_INP16

56/201
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Table 9. Port B alternate functions (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 | AF15
12C1/2/3/4/ FDGANI/2 | SAIZAI UARTY)
LPUART/ | "j5ART1/ SPI2/3/SAN | sPizaser | SPIBISAIZN L \piaygy | TIME/ swemi1/ | TIMI/8FMC
Port TIM1/216/1 | SATIMS/ | TIMeY 4/UARTA4/5/ QUADSPI/ /SDMMC1/ | TIM1/DCM
TIM15/ | SPI1/2/3i4/5/ | /3/12C4/ | USART1/2/3 QUADSPI/ TIM1/8/ UARTS/
sYs TLPTIMA/ | 4512/ | LPTIM2/3/4 8ILPUART/ SDMMC2/ MDIOS/ ILCD/ sys
LPTIM2/ 6/CEC UART4/ | I6UART7/S FMC/ DFSDM/ LCD
HRTIM1 | HRTIM1 | /5/HRTIM1/ SDMMCH1/ OTG1_HS/ OTG1_FS/ | ComP
DFSDM/ DFSDM DMMC1 SDMMC2/ SDMMC2/
DFSDM SPDIFRX OTGZ_FS/ LcD
CEC LCD/ e MDIOS/
SPDIFRX ETH
DFSDM_ SPI2_NSS/ SDMMC1_ FDCANT_ | SDMMC2_ | 12C4_SMB | SDMMC1_ EVENT-
PBY ; Timt7_cH1 | Tiwa_cha | QESEE | izct_soa | SEENSS | i2ca_spa et | uaRTa_TX o o A o pemio7 | Lep B7 | EYEN
HRTIM_ | LPTIM2_IN SPI2_SCK/ | DFSDM_ | USART3_ QUADSPI_ | OTG HS_ | ETH MIL_ EVENT-
PB10 - TIM2_CH3 | scouT 1 12€2_SCL | “ps5 ¢k DATIN7 > - BK1_NCS | ULPLD3 | RXER - - LCD_G4 | "oyt
ETH_MIL
HRTIM_ | LPTIM2_ DFSDM_ | USART3_ OTG HS_ | TX EN/ EVENT-
PBI1 - TIM2_CH4 | “'scin ETR 12C2_SDA - CKIN? RX - - ULPI D4 | ETH RMII_ - - LCD_G5 | "oyt
TX_EN
% pB12 ] TV BKIN ] ] 12C2 SMBa | SPIZNSS/ | DFSDM_ | USARTS_ ] FocANz_ | otG_Hs_ | STHMIL | ote s | DM | uarTs_ | EVENT-
g - = 12S2 WS | DATINA CcK RX ULPLDs | piPETe D N, | RX out
LPTIM2 SPI2_SCK/ | DFSDM_CK | USART3 FDCAN2_ | oTG Hs_ | ETHMIL UART5_ | EVENT-
PB13 - TIM1_CH1N - ouT - 12S2_CK INT~ CTS_NSS - TX | uLpL D6 | TXDVETH_ - - TX | out
_ _ | RMII_TXD1
TIMI2.CH | TIM8_ SPI2_ MISO/ | DFSDM_ | USART3 | UART4_ | SDMMC2_ OTG_HS_ EVENT-
PB14 - TIM1_CH2N 1 cHon | USARTLTXY “1os2 sDi | DATINZ RTS RTS DO - - DM - - out
RTC_ TIM12_CH | TIM8_CH3 SPI2_MOSI/ | DFSDM_CK UART4_ | SDMMC2_ OTG HS_ EVENT-
PB15 | RepiN | T'MT_CHSN 2 N USART1_RX| 1555 spo IN2 - CcTS D1 - - DP - - ouT

suondiuasap uid
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Table 11. Port D alternate functions

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 | AF15
SAl4/ 12C4/
FDCAN1/2 | SAI24/ UART7/
LPUART/ | 12C1/2/3/41 sPiassalt | spiavae | SPIEISAZ | ERCERIZT Tive S, | TM1/EMC
Port TIM1/2116/1 | SAUTIM3/ | TIM8/ USARTY | sorummiar | = oo | Ganasry | #UART4ss! | [IMDSS | quapspy | SENUY | jsommcts | Tmimem | e
sys 7LPTIMA/ | 4512/ | LPTIM2/3/4 | TIMA5/ e | oaara | seary | 8ILPUART/ ¥ sommcz/ | IAUS | mpios/ /LCDY il sYs
HRTIM1 | HRTIM1 | /5HRTIMA/ | LPTIM2/ oroom | oot sommcts | oo | OTG1 HS/ | S SON) | OTG1FS/ | comP
DFSDM | DFSDM/CEC SPDIFRX OTG2_FS/ LcD
LcD/ o MDIOS/
SPDIFRX ETH
DFSDM_ SAI3_SCK_ FDCAN1_ FMC_D2/ EVENT-
PDO - - - CKING - - A - UART4_RX RX - - FMC_DA2 - - ouT
DFSDM_ FDCAN1_ FMC_D3/ EVENT-
PD1 ° ° ° DATING - ° SAI3_SD_A ° UART4_TX X - ° FMC_DA3 ° - ouT
SDMMCA_ EVENT-
PD2 | TRACED2 . TIM3_ETR . . . . . UART5_RX . . . s~ | DeMi_D11 . oot
DFSDM_ SPI2_SCK/ USART2_ EVENT-
PD3 - - - CKOUT - 12S2_CK - CTS_NSS - - - - FMC_CLK | DCMILD5 | LCD_G7 | " g7
HRTIM_ USART2_ FDCAN1_R EVENT-
PD4 - - FLT3 - - - SAIBFS_A | "rrg - XFD_MODE - - FMC_NOE - - ouT
HRTIM_ USART2_ FDCAN1_T EVENT-
PD5 ° ° EEV3 - - ° ° TX ° XFD_MODE - ° FMC_NWE ° ° ouT
SPI3
DFSDM_ | DFSDM_ _ USART2_ | SAI4_SD_ | FDCAN2_R SDMMC2_ | FMC_ EVENT-
PD6 - - sai_p1 | PEeON DATINT | MOSVIZSS | SA1_SD_A i y XD MoDE | SA4_DT o wwsi | pemipio | oo sz | EET
SPI1
DFSDM_ =, | DFSDM_CK | USART2_ SPDIFRX_ SDMMC2_ EVENT-
g PO7 - - - DATINA ; MoSI2S1 IN1 cK ; INO ; cmp | FMCNE ; ; out
5 _SDo
o
PDS ] ] ] DFSDM_ _ ] SAI3_SCK_ | USART3_ ] SPDIFRX_ ] ] FMC_D13/ ] _ EVENT-
CKIN3 B > IN1 FMC DA13 ouT
DFSDM_ USART3_ FDCAN2_R FMC_D14/ EVENT-
PD9 - - - DATING - - SAI3_SD_B RX - XFD_MODE - - FMC_DA14 - - ouT
DFSDM_ USART3_ FDCAN2_T FMC_D15/ EVENT-
PD10 - - - CKOUT - - SAI3_FS_B cK - XFD_MODE - - FMC DA15 - LCD_B3 | "oy
LPTIM2_IN USART3_ QUADSPI_ EVENT-
PD11 - - - 4 12C4_SMBA - . o758 NSS - b1 100" | SAI2-SD_A - FMC_A16 ; ; o
LPTIM2_IN USART3_ QUADSPI_ ] ] . EVENT-
PD12 . LPTIM1_IN1 | TIM4_CH1 ) 12C4_SCL . . i y b1 101 | SAZFSA FMC_A17 oot
LPTIM1_ QUADSPI_ | SAI2_SCK_ EVENT-
PD13 - oot= | TIMa_cH2 - 12C4_SDA . . - b1 103 A . FMC_A18 . . o
SAI3_MCLK UARTS_ FMC_DO/ ] _ EVENT-
PD14 - - TIM4_CH3 - - - B - CcTs - - - FMC_DAO out
SAI3_MCLK UARTS_ FMC_D1/ EVENT-
PD15 - - TIM4_CH4 - - - A - RTS - - - FMC _DAT - - ouT
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STM32H750VB STM32H750IB STM32H750XB Electrical characteristics

6.1.6 Power supply scheme
Figure 9. Power supply scheme
VDD33USB Lé Lé VDDSOUSB
=S =8
-
V, V|
D_D DD33USB€] ||J—| DD50USB
Vss | USB |
I0s [~
USB
VooLoo regulator | Vss
. Vear b
sl 1 iCore domain (Vcore) i
*Tw | Voo Voltage ; !
~ R regulator ! Y h A |
< | o o 1
i o5 e o5 [ i
e L A R A
= ! D3 domain oo ‘? awn|'® 1
N (System I I i
2 logic, D1 domain i
10 <110 EXTI, D2 domain (CPU, peripherals, | |
s 3 |logic | Peripherals, (peripherals, RAM) !
> i
S| ) e | |
DD st
Wy DD o T
§v3 y iVDD domain HST Col.
PR e ’ » HSI48, | !
B i [ veaT HSE, PLLs| | ™" |Backup domain i
I i | charging [ i >y i
v, - i i WO AV i | Backup | Vgye _.J/" 1
121036y Vear g l ._.1’._ | " | regulator i
i____________________P_o_v!e_r_s_v_vi}gfl _____ i A Power switch E
LS, LSE,
et || s |
o |9 P RAM | |
logi registers, i
ogic Reset !
Vooa | | Ves B [
i * Analog domaini Vss
5 ADC, DAC i
* VReF+ OPAMP, i
T Comparator ]
w VREF- i
8 I I |
MSv46116V3

1. N corresponds to the number of VDD pins available on the package..

Caution:  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.

3
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STM32H750VB STM32H750IB STM32H750XB Electrical characteristics

Table 36. Typical and maximum current consumption in VBAT mode

Conditions Typ'" Max (3 V)
Symbol | Parameter | gackup |RTC& T=!T,.=| T,.= | T,= | Unit
J J J J
SRAM | LSE | 12V | 2V | 3V |34V 55c | 85°C | 105°C | 125°C
OFF OFF | 0.024 |0.035|0.062|0.096 | 0.5V | 44D | 10D | 24
Suppl
oo Currgﬁtﬁn ON OFF | 14 | 16 | 18 | 1.8 |440) | 220 | 481 | g7() A
(VBAT) standby OFF ON | 024 | 045|062 | 0.73 | - - - -

mode

ON ON 197 | 237 | 257 | 2.77 - - - -

1. Guaranteed by characterization results.

Caution:

3

1/0 system current consumption

The current consumption of the I/O system has two components: static and dynamic.
1/O static current consumption

All the 1/0Os used as inputs with pull-up generate a current consumption when the pin is
externally held low. The value of this current consumption can be simply computed by using
the pull-up/pull-down resistors values given in Table 58: I/O static characteristics.

For the output pins, any external pull-down or external load must also be considered to
estimate the current consumption.

An additional I/O current consumption is due to I/Os configured as inputs if an intermediate
voltage level is externally applied. This current consumption is caused by the input Schmitt
trigger circuits used to discriminate the input value. Unless this specific configuration is
required by the application, this supply current consumption can be avoided by configuring
these I/Os in analog mode. This is notably the case of ADC input pins which should be
configured as analog inputs.

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/0 dynamic current consumption

In addition to the internal peripheral current consumption (see Table 37: Peripheral current
consumption in Run mode), the I/Os used by an application also contribute to the current
consumption. When an 1/O pin switches, it uses the current from the MCU supply voltage to
supply the I/O pin circuitry and to charge/discharge the capacitive load (internal or external)
connected to the pin:

lsw = Vppx X fsw X C_

where
Isw is the current sunk by a switching I/O to charge/discharge the capacitive load
Vppy is the MCU supply voltage
fsw is the /O switching frequency
C, is the total capacitance seen by the I/O pin: C = C\y1+ CexT

DS12556 Rev 2 99/201




Electrical characteristics STM32H750VB STM32H750IB STM32H750XB

The test pin is configured in push-pull output mode and is toggled by software at a fixed
frequency.

On-chip peripheral current consumption

The MCU is placed under the following conditions:

e At startup, all I/O pins are in analog input configuration.

e All peripherals are disabled unless otherwise mentioned.

e The I/O compensation cell is enabled.

*  frec ¢ ckis the CPU clock. fpci i = frec ¢ ck/4, and fucik = frec ¢ ck/2-
The given value is calculated by measuring the difference of current consumption
— with all peripherals clocked off
— with only one peripheral clocked on

= frec ¢ ck =400 MHz (Scale 1), fioc ¢ ok = 300 MHz (Scale 2),
frec_c_ck =200 MHz (Scale 3)

e  The ambient operating temperature is 25 °C and Vpp=3.3 V.

3

100/201 DS12556 Rev 2




Electrical characteristics STM32H750VB STM32H750IB STM32H750XB

6.3.8

108/201

External clock source characteristics

High-speed external user clock generated from an external source

In bypass mode the HSE oscillator is switched off and the input pin is a standard /0.

The external clock signal has to respect the Table 58: I/O static characteristics. However,
the recommended clock input waveform is shown in Figure 12.

Table 40. High-speed external user clock characteristics(?)

Symbol Parameter Min Typ Max Unit
fHSE ext User external clock source frequency 4 25 50 MHz
OSC_IN amplitude 0.7v - \Y
(VHseH ™~ VHsEL) - P bb bb \Y
VDC OSC_IN input voltage VSS - O'3VSS
twnse) OSC_IN high or low time 7 - - ns

1. Guaranteed by design.

Figure 12. High-speed external clock source AC timing diagram
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Output buffer timing characteristics (HSLV option disabled)

The HSLV bit of SYSCFG_CCCSR register can be used to optimize the 1/0 speed when the
product voltage is below 2.5 V.

Table 60. Output timing characteristics (HSLV OFF)(")

Speed | Symbol Parameter conditions Min Max Unit
C=50 pF, 2.7 V£ Vpp<3.6 V - 12
C=50 pF, 1.62 V=Vpp<2.7 V - 3
C=30 pF, 2.7 V<Vpp<3.6 V - 12
Fmax(z) Maximum frequency MHz
C=30 pF, 1.62 V=Vpp<2.7 V - 3
C=10 pF, 2.7 V<Vpp<3.6 V - 16
00 C=10 pF, 1.62 V=Vpp=2.7 V - 4
C=50 pF, 2.7 V£ Vpp<3.6 V - 16.6
C=50 pF, 1.62 V=Vpp<2.7 V - 33.3
Output high to low level C=30 pF, 2.7 V<Vpp<3.6 V - 13.3
t/t{3  |fall time and output low ns
to high level rise time C=30 pF, 1.62 VsVpps2.7V - 25
C=10 pF, 2.7 V<Vpp<3.6 V - 10
C=10 pF, 1.62 V=Vpp<2.7 V - 20
C=50 pF, 2.7 V£ Vpp<3.6 V - 60
C=50 pF, 1.62 V=Vpp<2.7 V - 15
C=30 pF, 2.7 V=Vpp<3.6 V - 80
Fmax(z) Maximum frequency MHz
C=30 pF, 1.62 V=Vpp<2.7 V - 15
C=10 pF, 2.7 V<Vpp<3.6 V - 110
o1 C=10 pF, 1.62 V=Vpp<2.7 V - 20
C=50 pF, 2.7 V£ Vpp<3.6 V - 52
C=50 pF, 1.62 V=Vpp<2.7 V - 10
Output high to low level C=30 pF, 2.7 VVpp<3.6 V - 4.2
t/t3  |fall time and output low ns
to high level rise time C=30 pF, 1.62 V=Vpps2.7 V - 7.5
C=10 pF, 2.7 V<Vpp<3.6 V - 2.8
C=10 pF, 1.62 V=Vpp<2.7 V - 52

3
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Output buffer timing characteristics (HSLV option enabled)

Table 61. Output timing characteristics (HSLV ON)(")

Speed | Symbol Parameter conditions Min Max Unit
C=50 pF, 1.62 V<Vpps2.7 V - 10
Frax2) | Maximum frequency C=30 pF, 1.62 V<Vpps2.7 V - 10 MHz
o0 C=10 pF, 1.62 V<Vpp<2.7 V - 10
Output high to low level C=50 pF, 1.62 V<Vpp<2.7 V . M
t/t{3  |fall time and output low C=30 pF, 1.62 V<Vpps2.7 V - 9 ns
to high level rise time C=10 pF, 1.62 V<Vpp<2.7 V - 6.6
C=50 pF, 1.62 V<Vpps2.7 V - 50
Frax2) | Maximum frequency C=30 pF, 1.62 V<Vpp<2.7 V - 58 MHz
o1 C=10 pF, 1.62 V<Vpps2.7 V - 66
Output high to low level C=50 pF, 1.62 V<Vpp<2.7 V - 6.6
t/t{3) | fall time and output low C=30 pF, 1.62 V=Vpps2.7 V - 4.8 ns
to high level rise time C=10 pF, 1.62 V<Vpps2.7 V i 3
C=50 pF, 1.62 V=Vpp=<2.7 V) - 55
Frmax'?) | Maximum frequency C=30 pF, 1.62 V=Vpp=<2.7 V) - 80 MHz
0 C=10 pF, 1.62 V=Vpps2.7 V*) - 133
Output high to low level C=50 pF, 1.62 V=Vpp=2.7 V¥ _ 58
t/t3) | fall time and output low C=30 pF, 1.62 V=Vpp=2.7 V) - 4 ns
to high level rise time C=10 pF, 1.62 V<Vpps2.7 V@ i 04
C=50 pF, 1.62 V=Vpp=<2.7 V) - 60
Frmax'?) | Maximum frequency C=30 pF, 1.62 V=Vpp=<2.7 V) - 90 MHz
y C=10 pF, 1.62 V=Vpps2.7 V4 - 175
Output high to low level C=50 pF, 1.62 V=Vpp=2.7 V¥ _ 53
t/t3) | fall time and output low C=30 pF, 1.62 V=Vpp=2.7 V) - 3.6 ns
to high level rise time C=10 pF, 1.62 V<Vpps2.7 V@ i 19

(t+)<2/3T
Skew <1/20 T

Guaranteed by design.

45%<Duty cycle<55%

126/201

Compensation system enabled.

The maximum frequency is defined with the following conditions:

DS12556 Rev 2

The fall and rise times are defined between 90% and 10% and between 10% and 90% of the output waveform, respectively.
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Electrical characteristics

Figure 25. Synchronous non-multiplexed PSRAM write timings
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Table 74. Synchronous non-multiplexed PSRAM write timings“)

Symbol Parameter Min Max Unit
tcLk) FMC_CLK period 2Tme_ker ck = 1 -
tacLki-Next) | FMC_CLK low to FMC_NEx low (x=0..2) - 2
tcLkH-NExH) | FMC_CLK high to FMC_NEX high (x=0...2) Time_ker ck + 0.5 -
tycLk-NabvL) |FMC_CLK low to FMC_NADV low - 0.5
tyicLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tacLKL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 2
tacckH-aryy | FMC_CLK high to FMC_Ax invalid (x=16...25) Tme_ker_ck - o
taccLkinwer) | FMC_CLK low to FMC_NWE low - 1.5
ta(cLkn-NweH) | FMC_CLK high to FMC_NWE high Time_ker ck + 1 -
tycLKL-Datay | FMC_D[15:0] valid data after FMC_CLK low - 3.5
tycLk-nBLy) | FMC_CLK low to FMC_NBL low - 2
tycLkH-nBLH) | FMC_CLK high to FMC_NBL high Tme_ker ck * 1 -
tsunwaT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
thicLkH-nwaiT) | FMC_NWAIT valid after FMC_CLK high 2 -
1. Guaranteed by characterization results.
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Figure 35. Typical connection diagram using the ADC
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Refer to Table 84 for the values of Ry, Rapc and Cape.-

Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 5 pF). A high Cp,pasitic value downgrades conversion accuracy. To remedy this,

fapc should be reduced.
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Figure 44. SPI timing diagram - slave mode and CPHA = 11
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1. Measurement points are done at 0.5Vpp and with external C|_ = 30 pF.
Figure 45. SPI timing diagram - master mode(!)
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1. Measurement points are done at 0.5Vpp and with external C; = 30 pF.
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USB OTG_FS characteristics

The USB interface is fully compliant with the USB specification version 2.0 and is USB-IF
certified (for Full-speed device operation).

Table 108. USB OTG_FS electrical characteristics

Symbol Parameter Condition Min Typ Max Unit
USB transceiver operatin
VoD33use | yortage perating - 3.0 - 36 Vv
Rey Embedded USB_DP pull-up ) 900 1250 1600

value during idle

Embedded USB_DP pull-up
RpUR value during reception i 1400 | 2300 | 3200 Q

Driver high

28 36 44
and low

ZpRrv Output driver impedance(?)

1. The USB functionality is ensured down to 2.7 V but not the full USB electrical characteristics which are
degraded in the 2.7 to 3.0 V voltage range.

2. No external termination series resistors are required on USB_DP (D+) and USB_DM (D-); the matching
impedance is already included in the embedded driver.

USB OTG_HS characteristics

Unless otherwise specified, the parameters given in Table 109 for ULPI are derived from
tests performed under the ambient temperature, f.; ¢  frequency and Vpp supply voltage
conditions summarized in Table 22: General operating conditions, with the following
configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 11
e Capacitive load C = 20 pF
¢  Measurement points are done at CMOS levels: 0.5Vpp.

Refer to Section 6.3.15: I/O port characteristics for more details on the input/output
characteristics.

Table 109. Dynamic characteristics: USB uLpi®

1.7V <Vpp<3.6V,

C|_= 15 pF

Symbol Parameter Conditions Min Typ Max | Unit
tsc Control in (ULPI_DIR, ULPI_NXT) setup time - 0.5 - -
the Control in (ULPI_DIR, ULPI_NXT) hold time - 6.5 - -
tsp Data in setup time - 2.5 - -
tHD Data in hold time - 0 - -
2.7V <Vpp<36V, ) 65 | 85 ns
C_L=20pF
tpc/top | Data/control output delay - -
6.5 13

1. Guaranteed by characterization results.
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Package information

3

Table 115. LQPF100 - 100-pin, 14 x 14 mm 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
c 0.090 - 0.200 0.0035 - 0.0079
D 15.800 16.000 16.200 0.6220 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591
D3 - 12.000 - - 0.4724 -

E 15.800 16.000 16.200 0.6220 0.6299 0.6378
E1 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 - 12.000 - - 0.4724 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0.0° 3.5° 7.0° 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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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2018 STMicroelectronics — All rights reserved
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