STMicroelectronics - STM32F429NIH6TR Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/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
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4

32-Bit Single-Core

180MHz

CANbus, EBI/EMI, Ethernet, I2C, IrDA, LINbus, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, IS, LCD, POR, PWM, WDT
168

2MB (2M x 8)

FLASH

256K x 8

1.8V ~ 3.6V

A/D 24x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

216-TFBGA

216-TFBGA (13x13)

https://www.e-xfl.com/product-detail/stmicroelectronics/stm32f429nih6tr

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/stm32f429nih6tr-4417388
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

Contents

STM32F427xx STM32F429xx

4/238

3.22 Timersandwatchdogs .......... ... ... . i 33

3.22.1  Advanced-control timers (TIM1, TIM8) ......................... 35

3.22.2 General-purpose timers (TIMX) . ........ .. .. ... 35

3.22.3 Basictimers TIM6and TIM7 . ........... .. . .. .. . .. 35

3.224 Independentwatchdog ............ ... .. ... ... . . . . ... 36

3.225 Windowwatchdog . ........ ... 36

3.22.6 SysTicktimer .. ... .. ... 36
3.23 Inter-integrated circuit interface ( I2C) ........................... 36
3.24  Universal synchronous/asynchronous receiver transmitters (USART) .. 36
3.25 Serial peripheral interface (SPI) .. ... ... . . . 37
3.26 Inter-integrated sound (I2S) ... ... ...t 38
3.27 Serial Audiointerface (SAI1) ......... ... ... .. .. . 38
3.28 Audio PLL (PLLI2S) .. ... e 38
3.29 Audioand LCD PLL(PLLSAI) . ... e 38
3.30 Secure digital input/output interface (SDIO) . .............. ... ..... 39
3.31 Ethernet MAC interface with dedicated DMA and IEEE 1588 support ... 39
3.32 Controller area network (bxCAN) . ............. ... ... ... ... ..... 39
3.33 Universal serial bus on-the-go full-speed (OTG_FS) ................ 40
3.34 Universal serial bus on-the-go high-speed (OTG HS)............... 40
3.35 Digital camera interface (DCMI) .. ....... .. ... . . . . .. 41
3.36  Random number generator (RNG) ............ ... .. ... ... . .. ... 41
3.37 General-purpose input/outputs (GPIOS) . . ... i 41
3.38 Analog-to-digital converters (ADCs) . ............................ 41
3.39 Temperature Sensor . ... . i e 42
3.40 Digital-to-analog converter (DAC) ............. ... ... ... ... ..... 42
3.41 Serial wire JTAG debug port (SWJ-DP) . ....... ... .. ... ... .. ... 42
3.42 Embedded Trace Macrocell™ . . ... . . .. . . . . . . .. ... 43
Pinouts and pindescription .............. ... ... . i i, 44
Memory mapping . .........iiiitinniiann i enannsrnnnnsnnnns 85
Electrical characteristics ............... ... . i i i, 90
6.1 Parameter conditions . ....... ... . ... ... 90

6.1.1 Minimum and maximumvalues . ........... ... ... . ... ... 90

DocID024030 Rev 9 ‘Yl




STM32F427xx STM32F429xx Functional overview

3.9

3.10

3

The DMA can be used with the main peripherals:

e SPlandI’s

e I2C

e USART

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

e SDIO

e  Camera interface (DCMI)

e ADC

e SAN.

Flexible memory controller (FMC)

All devices embed an FMC. It has four Chip Select outputs supporting the following modes:
PCCard/Compact Flash, SDRAM/LPSDR SDRAM, SRAM, PSRAM, NOR Flash and NAND
Flash.

Functionality overview:

. 8-,16-, 32-bit data bus width

. Read FIFO for SDRAM controller

e  Write FIFO

e  Maximum FMC_CLK/FMC_SDCLK frequency for synchronous accesses is 90 MHz.

LCD parallel interface

The FMC can be configured to interface seamlessly with most graphic LCD controllers. It
supports the Intel 8080 and Motorola 6800 modes, and is flexible enough to adapt to
specific LCD interfaces. This LCD parallel interface capability makes it easy to build cost-
effective graphic applications using LCD modules with embedded controllers or high
performance solutions using external controllers with dedicated acceleration.

LCD-TFT controller (available only on STM32F429xx)

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

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

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

e Up to 8 Input color formats selectable per layer

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

e  Color keying (transparency color)

e Upto 4 programmable interrupt events.
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3.33

3.34
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FIFOS with 3 stages and 28 shared scalable filter banks (all of them can be used even if one
CAN is used). 256 bytes of SRAM are allocated for each CAN.

Universal serial bus on-the-go full-speed (OTG_FS)

The devices embed an USB OTG full-speed device/host/OTG peripheral with integrated
transceivers. The USB OTG FS peripheral is compliant with the USB 2.0 specification and
with the OTG 1.0 specification. It has software-configurable endpoint setting and supports
suspend/resume. The USB OTG full-speed controller requires a dedicated 48 MHz clock
that is generated by a PLL connected to the HSE oscillator. The major features are:

e Combined Rx and Tx FIFO size of 320 x 35 bits with dynamic FIFO sizing

e  Supports the session request protocol (SRP) and host negotiation protocol (HNP)
e 4 bidirectional endpoints

e 8 host channels with periodic OUT support

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 on-the-go high-speed (OTG_HS)

The devices embed a USB OTG high-speed (up to 480 Mb/s) device/host/OTG peripheral.
The USB OTG HS supports both full-speed and high-speed operations. It integrates the
transceivers for full-speed operation (12 MB/s) and features a UTMI low-pin interface (ULPI)
for high-speed operation (480 MB/s). When using the USB OTG HS in HS mode, an
external PHY device connected to the ULPI is required.

The USB OTG HS peripheral is compliant with the USB 2.0 specification and with the OTG
1.0 specification. It has software-configurable endpoint setting and supports
suspend/resume. The USB OTG full-speed controller requires a dedicated 48 MHz clock
that is generated by a PLL connected to the HSE oscillator.

The major features are:

e Combined Rx and Tx FIFO size of 1 Kbit x 35 with dynamic FIFO sizing

e  Supports the session request protocol (SRP) and host negotiation protocol (HNP)

e 6 bidirectional endpoints

e 12 host channels with periodic OUT support

e Internal FS OTG PHY support

e 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 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
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STM32F427xx STM32F429xx

Pinouts and pin description

Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)

Pin number
g
Pinname | &| B
[o2] ©o © 0 o (2] 0 g
§ § < = E 3 § N | (functionafter | & | 2 % Alternate functions Addltl_onal
2l | < < | g |2 |8 < 1) £l v |2 functions
) O | w8 @ reset) g | o
g|og| @ | @ |g|8|c|@ 2
- - S S | ; - i _
TRACED2, TIM9_CHT1,
SPI4_MISO,
4 4 |D1 | B2 | 4 |D9| 4 | B1 PE5 I/O| FT | - SAIM_SCK_A, -
FMC_A21, DCMI_D6,
LCD_GO, EVENTOUT
TRACED3, TIM9_CH2,
SP14_MOSI,
5 5 D2 | B3| 5 |E8| 65| B2 PEG6 I/O| FT | - | SAIM_SD_A,FMC_A22, -
DCMI_D7, LCD_G1,
EVENTOUT
- - - - - - - | G6 Vss - - - -
S - |- -1-|F>5 Voo - - - -
6 | 6 |E5|C1| 6 |C11| 6 | C1 VAT - - - -
NC ®)
- - @ | D2 | 7 - 7 | C2 PI8 /O | FT | 4 EVENTOUT TAMP_2
®)
7 7 | E4 | D1 8 |D10| 8 | D1 PC13 VO | FT | @4 EVENTOUT TAMP_1
PC14- 3)
8 | 8 | E1|E1T| 9 [DI1| 9 | E1 OSC32_IN | 1/O| FT | 4 EVENTOUT OSC(%Z_IN
(PC14)
P ®) 0SC32
9 9 | F1 F1 | 10 |E11 | 10 | F1 | OSC32_OUT |[1/O| FT ) EVENTOUT ouT6r
(PC15)
- - - - - - - | G5 Vbp S| - |- - -
CAN1_RX, FMC_D30,
- - E2 | D3 | 11 - 11| E4 PI9 I/O| FT | - LCD_VSYNC, -
EVENTOUT
ETH_MII_RX_ER,
FMC_D31,
- - E3 | E3 | 12| - |12 | D5 PI10 IO | FT | - LCD_HSYNC, -
EVENTOUT
- WSl Ea 13| - |13 F3 PI11 /o | FT | - OTGECSNlTJ(")Z'?D'R’ -
- | - | F6 | F2 |14 | E7 |14 | F2 Vss - |- - -
- - F4 | F3 | 15 |E10| 15 | F4 Vbb - |- - -
Kys DoclD024030 Rev 9 53/238
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Table 12. STM32F427xx and STM32F429xx alternate function mapping (continued)

AF0 AF1 AF2 AF3 | AF4 | AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
Port SPI3/ | USART6/ | CAN1/2/ |OTG2_HS
sys | TiMi2 | Tim3as | TIM8IS/ | 12C11 | SPMI2/ | SPI2I3/ | \;gaRTq/ | UART4/S/7 | TIMA2/13/14 | /OTG_ gt |FMCISDIO |\ hemy | Lep | sys
101 | 253 | 3/4/5/6 | SAN /OTG2_FS
2/3 /8 ILCD FS .
JTMS-
EVEN
PAT3 | SWDI ; ; ; ; ; ; ; ; ; ; ; ; ; S
JTCK-
EVEN
PortA| PAT4. | SWCL ; ; ; ; : ; ; ; ; ; ; ; ; N R
TIM2_ SPI3_
PA15 | JTDI | CH1/TIM2 ; ; ; SNPS”S— NSS/ ; ; ; ; ; ; ; ; %’Eﬁ
_ETR 1283 WS
M1 | TIM3_ | TiMs_ OTG_HS_ | ETH_MIl_ EVEN
PBO | - CH2N CH3 | CH2N | - - - - LCDR3 | P pi | RXD2 - - - TOUT
TM1_ | TIM3_ | TiMs_ OTG_HS_ | ETH_MIL_ EVEN
PBT | - CH3N CH4 | CH3N | -~ - - - - LCDR6 | P ps | RxD3 - - - TOUT
EVEN
PB2 | - - - - - - - - - - - - - - - TOUT
JTDO/ | o SPI1 SPI3_ EVEN
PB3 | TRAC CH2 ) ) - scK | . SCK ) ) ) - - ) ) l TOUT
ESWO 1283_CK
baa | MR ] TIM3_ ] | sPi_ | sPI3_ | I253ext_ ] ] ] ] ] ] ] EVEN
ST CH1 MISO | MISO SD TOUT
eas | . ) TIM3_ et | spi_ ,\Sﬂ'ggl—/ ) ) CAN2 Rx | OTGHS_| ETH PPS | FmMC_ | DCMI_ ) EVEN
Port B CHZ SMBA | MOST | JAOST - ULPLD7 | _OUT | SDCKE1 | D10 TOUT
TIM4_ 121 USART1_ ] ] ] FMC_ | DCMI_ ] EVEN
PB6 | - - CH1 - scL - - X CANZ_TX SDNE1 D5 TOUT
TIM4_ 121 USART1_ DCMI_ EVEN
PB7 | - - CHZ - SDA - - RX - - - - FMC_NL | vsync - TOUT
TIM4_ | TIMA0_ | 12C1_ ETH_MIIl_ DCMI_ EVEN
PB8 | - ; o o | A ; ; ; ; CAN1_RX : o~ | spio_pa | P | o s | SYEN
TiM4_ | Tim11_ | 12c1_ | SPI2 DCMI EVEN
PBO | - ; oni | T | 5ok | Nssi2 ; ; ; CAN1_TX ; ; spio_ps | P9V | Leo_e7 | TEEY
S2 WS
TIM2 ioc2_ | SPI2_ USART3 OTG_HS_ | ETH_MII EVEN
PB10 | - CH3~ - - scl gg’%’é - ™ - - ULPL D3 | RXER - - LCD_G4 | touT1

uonduosap uid pue sinould
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Table 12. STM32F427xx and STM32F429xx alternate function mapping (continued)

AFO AF1 AF2 AF3 | AF4 | AF5 | AFe AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
Port SPI3/ | USART6/ | CAN1/2/ | OTG2_HS
sYs | Timi2 | Timzjas | TIMBIS/ | 12C1/ | SPI/21 | SPI2I3/ | ;g aARTq/ | UARTA/5/7 | TIM12/13114 | /OTGA_ ETH | FMCSDIOT poyy | Lep | sys
1011 | 213 | 34506 | SAM IOTG2_FS
2/3 18 /LCD FS -
FMC_NE2/| DCMI_
PGO | - ; ; ; ; ; ; ; USARTe- ; ; ; FMC_ | VSYNC S RS
NCE3 U]
FMC_
PG10| - - - - - - - - - LCD_G3 - - ncea 1/ | P | Lep s2 | EYEN
FMC_NE3
ETH_MIl_
TXEN/ | FMC_ | DCMI_ EVEN
PG - - - - - - - - - - - ETH_RMIl | NCE4_2 p3 | LCPB3 | out
TX_EN
Port SPI6_ USART6_ EVEN
ot | pei2| - ; ; ; - | Ses ; ; il LCD_B4 ; ; FMC_NE4 ; Leo_s1 | SO5Y
ETH_MIl_
SPI6_ USART6_ TXDO/ EVEN
PG13| - - - - - SCK - - CcTS - - ETH_Rmil | FMC_A24 - © | TouT
_TXDO
ETH_MIl_
SPI6_ USART6_ TXD1/ EVEN
PG14 | - - - - = | wmosi - - X - - ETH_RMmII | TMC_A25 - - TOUT
TXD1
oo1s| - ] ] ] ] ] ] ] USART6_ ] ] ] FMC_ | DCMI_ | even
CcTS SDNCAS | D13 TOUT
EVEN
PHO | - - - - - - - - - - - - - - - | TouT
EVEN
PH1 | - - - - - - - - - - - - - - © | TouT
ETH MI_ | FMC_ ] EVEN
PHZ | - - - - - - - - - - - CRS ~ | SDCKEO LCD_RO | 1507
Port ETH_MI_ | FMC_SDN EVEN
Ho| PH3 | - - - - - - - - - - - coL Eo - LCD_RT | rouT
s | ] ] |2 | ] ] ] ] OTG_HS_ ] ] ] | even
scL ULPI_NXT TOUT
o | ] ] ~ |12c2_|sPisN ] ] ] ] ] ] FMC_SDN | | even
SDA | sS WE TOUT
12c2_ | SPI5_ FMC_ | DCMI_
PHE | - - - - |smBA| scK - - - TIM12_CH1 - - SDNE1 D8 - -

uonduosap uid pue sinould
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Memory mapping

STM32F427xx STM32F429xx

Table 13. STM32F427xx and STM32F429xx register boundary addresses

Bus Boundary address Peripheral
OXEOOF FFFF - OXFFFF FFFF Reserved
Cortex-M4 0xEO000 0000 - OXEOOF FFFF Cortex-M4 internal peripherals
0xD000 0000 - OXDFFF FFFF FMC bank 6
0xC000 0000 - OXCFFF FFFF FMC bank 5
0xA000 1000 - OxBFFF FFFF Reserved
0xA000 0000- 0xA000 OFFF FMC control register
ARBS 0x9000 0000 - OX9FFF FFFF FMC bank 4
0x8000 0000 - 0x8FFF FFFF FMC bank 3
0x7000 0000 - Ox7FFF FFFF FMC bank 2
0x6000 0000 - OX6FFF FFFF FMC bank 1
0x5006 0C00- Ox5FFF FFFF Reserved
0x5006 0800 - 0X5006 OBFF RNG
0x5005 0400 - X5006 07FF Reserved
AHB2 0x5005 0000 - 0X5005 03FF DCMI
0x5004 0000- 0x5004 FFFF Reserved
0x5000 0000 - 0X5003 FFFF USB OTG FS

86/238
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Electrical characteristics
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Figure 25. Typical Vgt current consumption (LSE and RTC ON/backup RAM OFF)
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Figure 26. Typical Vgat current consumption (LSE and RTC ON/backup RAM ON)
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Electrical characteristics STM32F427xx STM32F429xx

Low-speed external user clock generated from an external source

In bypass mode the LSE oscillator is switched off and the input pin is a standard 1/O. The
external clock signal has to respect the Table 56: I/O static characteristics. However, the
recommended clock input waveform is shown in Figure 28.

The characteristics given in Table 38 result from tests performed using an low-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 17.

Table 38. Low-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit
User External clock source
fLSE ext frequency() - 32.768 1000 kHz
OSC32_IN input pin high level
VLSEH | yoltage PRI TS 0.7Vbp - Voo v
Vi sEL OSC32_IN input pin low level voltage Vss - 0.3Vpp
bw(LsE) 0SC32_IN high or low time(") 450 - -
tiLsE) s
t(LSE) | 0SC32 IN rise or fall time(") ; ; 50
tiLsE)
Cinse) | OSC32_IN input capacitance(") - 5 - pF
DuCy sy | Duty cycle 30 - 70 %
I OSC32_IN Input leakage current Vss<Vin<Vpp - - +1 MA

1. Guaranteed by design.

Figure 27. High-speed external clock source AC timing diagram

»>Hle »>lie t t

t(HSE)-»+ t(HSE) > twHsg) <« W(HSE)
- THSE >

External fHSE_ext I

clock source C_IN

o = STM32F

ai17528
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Electrical characteristics

6.3.10

3

Figure 30. Typical application with a 32.768 kHz crystal
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Internal clock source characteristics

The parameters given in Table 41 and Table 42 are derived from tests performed under
ambient temperature and Vpp supply voltage conditions summarized in Table 17.

High-speed internal (HSI) RC oscillator

Table 41. HSI oscillator characteristics ()

Symbol Parameter Conditions Min | Typ | Max | Unit
fusi Frequency - - 16 - MHz
HSI user-trimming step (?) - - - 1 %
To=—-4010105°C®)| -8 - 45 | %
ACCpg
Accuracy of the HSI oscillator To=-10t085°C® | -4 - 4 %
Ta=25°CH# -1 - 1 %
tsu(HSD(z) HSI oscillator startup time - - 22 4 us
1. Vpp =3.3V, Tp =40 to 105 °C unless otherwise specified.
2. Guaranteed by design.
3. Guaranteed by characterization results.
4. Factory calibrated, parts not soldered.
DocID024030 Rev 9 121/238
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Figure 38. SPI timing diagram - slave mode and CPHA =0
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Figure 39. SPI timing diagram - slave mode and CPHA =1
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Figure 45. USB OTG full speed timings: definition of data signal rise and fall time
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Table 67. USB OTG full speed electrical characteristics(")
Driver characteristics
Symbol Parameter Conditions Min Max Unit
t Rise time(?) C_ =50 pF 4 20 ns
te Fall time(@ C_ =50 pF 4 20 ns
trfm Rise/ fall time matching t/t 90 110 %
Vcrs | Output signal crossover voltage 1.3 2.0 \Y
Zpry | Output driver impedance(®) Dnvmlgé\:l/lgh or 28 44 Q

Guaranteed by design.

2. Measured from 10% to 90% of the data signal. For more detailed informations, please refer to USB
Specification - Chapter 7 (version 2.0).

3. No external termination series resistors are required on DP (D+) and DM (D-) pins since the matching
impedance is included in the embedded driver.

USB high speed (HS) characteristics

Unless otherwise specified, the parameters given in Table 70 for ULPI are derived from
tests performed under the ambient temperature, fic| k frequency summarized in Table 69
and Vpp supply voltage conditions summarized in Table 68, with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10, unless otherwise specified
e Capacitive load C = 30 pF, unless otherwise specified
e  Measurement points are done at CMOS levels: 0.5Vpp.

Refer to Section 6.3.17: 1/O port characteristics for more details on the input/output
characteristics.
Table 68. USB HS DC electrical characteristics

Symbol Parameter Min.(") Max.(") Unit

Input level Vop USB OTG HS operating voltage 1.7 3.6 \%

1. All the voltages are measured from the local ground potential.
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Ethernet characteristics

Unless otherwise specified, the parameters given in Table 71, Table 72 and Table 73 for
SMI, RMII and Ml are derived from tests performed under the ambient temperature, fc «
frequency summarized in Table 17 with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10

e  Capacitive load C = 30 pF for 2.7V <Vpp <3.6 V

e Capacitive load C = 20 pF for 1.71V <Vpp <3.6 V

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

Refer to Section 6.3.17: 1/O port characteristics for more details on the input/output
characteristics.

Table 71 gives the list of Ethernet MAC signals for the SMI (station management interface)
and Figure 47 shows the corresponding timing diagram.

Figure 47. Ethernet SMI timing diagram

N
X

tsu(MDIO) th(MDIO)
ETH_MDIO(l) ; 1

Table 71. Dynamics characteristics: Ethernet MAC signals for SMI(")

tMDC———————»p]

ETH_MDC

td(MDIO)

ETH_MDIO(O)

MS31384V1

Symbol Parameter Min Typ Max Unit
tMbe MDC cycle time(2.38 MHz) 411 420 425

Tympioy | Write data valid time 6 10 13 o

tsumpio) | Read data setup time 12 - -

thvpio) | Read data hold time 0 - -

1. Guaranteed by characterization results.

3
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6.3.23 Vgar monitoring characteristics

Table 82. Vgar monitoring characteristics

Symbol Parameter Min Typ Max Unit
R Resistor bridge for Vgat - 50 - KQ
Q Ratio on Vgar measurement - 4 -
Er(") Erroron Q -1 - +1 %
Ts_vbat(z)(z) ?E;q(\)/ ZaCTS:ZSytime when reading the Vgat 5 i i us

1. Guaranteed by design.

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

6.3.24 Reference voltage

The parameters given in Table 83 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 17.

Table 83. internal reference voltage

Symbol Parameter Conditions Min | Typ | Max Unit
VreginT | Internal reference voltage —40°C<Tp<+105°C | 118 | 1.21 | 1.24 \Y
Ts vreﬁnt(1) ADC sampling time when reading the 10 ) ) us
— internal reference voltage
VRERINT_S(Z) igtr;]a;)r;ar;rtifrznra;r?gevoltage spread over the Vpp = 3V + 10mV ) 3 5 mv
Teoeft?) | Temperature coefficient - 30 50 |ppm/°C
tstar7'? | Startup time - 6 10 us

1. Shortest sampling time can be determined in the application by multiple iterations.
2. Guaranteed by design, not tested in production

Table 84. Internal reference voltage calibration values

Symbol Parameter Memory address

VRreriN_caL | Raw data acquired at temperature of 30 °C yppp = 3.3 V Ox1FFF 7A2A - Ox1FFF 7A2B

3
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Table 85. DAC characteristics (continued)

Symbol Parameter Conditions Min | Typ | Max |Unit Comments
With no load, middle code
- - | 280 380 | BA T 6,800) on the inputs
DAC DC VDDA -
|DDA(4) current Consumption in With no |Oad, worst COde ]
quiescent mode(3) - _ 475| 625 | pA (OXF1C) at VREF+ =3.6Vin
terms of DC consumption on
the inputs
Differential non Given for the DAC in 10-bit
linearity Difference - - - | #0-5 |LSB| o niguration.
DNL® |between two
consecutive code- i i i 4o |Lgg|Civen for the DAC in 12-bit
1LSB) - configuration.
Integral non linearity ) ) ) +1 |LsB Given for the DAC in 10-bit
(difference between - configuration.
measured value at
INL® |Code i and the value
drawn between Code - configuration.
0 and last Code 1023)
Given for the DAC in 12-bit
Offset error ) ) - | F10mV configuration
(difference between . . o
Offset™® | measured value at ) _ ) +3 |LsB \C/-)lven f:r;atgevDAC in 10-bit at
Code (0x800) and the REF+ ~
ideal value = VRgg+/2) ) ) - | +12 |LsB Given for the DAC in 12-bit at
- VREF+ =36V
Ga|?4) Gain error ) ) - l+05]| % legn for ’Fhe DAC in 12-bit
error configuration
Settling time (full
scale: for a 10-bit input
code transition
tSETT&IN between the lowest . . 3 6 s CLOAD <50 pF,
G(4 and the highest input H RLoap 2= 5 kQ
codes when
DAC_OUT reaches
final value +4L.SB
Total Harmonic
THD®) |Distortion - - - - | dB SLOADissokEzF‘
Buffer ON LOAD =
Max frequency for a
correct DAC_OUT
Update |change when small ) ) _ 1 MS/|Coap <50 pF,
rate® |variation in the input s |RLoap 25 kQ
code (from code i to
i+1LSB)
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Table 89. Asynchronous non-multiplexed SRAM/PSRAM/NOR write -
NWAIT timings(1(2)

Symbol Parameter Min Max Unit
tW(NE) FMC_NE low time 8Thek*1 8TheLk*2 ns
tW(NWE) FMC_NWE low time 6THCLK -1 6THCLK+2 ns
tSU(NWAlT_NE) FMC_NWA'T valid before FMC_NEX hlgh GTHCLK+1 5 - ns
FMC_NEXx hold time after FMC_NWAIT
th(NE_NWAIT) | invalid 4TheLk*1 ns
1. C_=30pF.

2. Guaranteed by characterization results.

Figure 57. Asynchronous multiplexed PSRAM/NOR read waveforms

tw(NEJ
FMC_ NE \ /'
le— tv(NOE_NE) th(NE_NOE)—»
FMC_NOE /-
tw(NOE) ——
FMC_NWE [ \
»He ty(A_NE) th(A_NOE) -1+
FMC_ A[25:16] X Address *
»| e ty(BL_NE) th(BL_NOE)
FMC_ NBL[1:0] NBL *
>« th(Data_NE)
le—— tsu(Data_NE—1>
< ty(A_NE) «— fsu(Data_NGE—>i« th(Data_NOE)
FMC_ AD[15:0] Address )—( Data *
tv(NADV_NE) > th(AD_NADV)
> tw(NADV)
FMC_NADV \. /
FMC_NWAIT
th(NE_NWAIT) =
tsu(NWAIT_NE)——»
MS32755V1
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Package information

7.2

3

WLCSP143 package information

Figure 83. WLCSP143 - 143-ball, 4.521x 5.547 mm, 0.4 mm pitch wafer level chip scale
package outline
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Device marking for LQFP176

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

Other optional marking or inset/upset marks, which depends assembly location, are not
indicated below.

Figure 91. LQFP176 marking (package top view)

Product 1
identification( )

\STI"IBEFLIE'?IITI:.

Date code =

Revision code /
viww Year + week

O
Kyys

identifier

)

ai17740d

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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Package information

1.7

3

UFBGA176+25 package information

Figure 98. UFBGA176+25 - ball 10 x 10 mm, 0.65 mm pitch ultra thin fine pitch

ball grid array package outline
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Table 118. UFBGA176+25 - ball, 10 x 10 mm, 0.65 mm pitch,
ultra fine pitch ball grid array package mechanical data
millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
A - - 0.600 - - 0.0236
A1 - - 0.110 - - 0.0043
A2 - 0.130 - - 0.0051 -
A3 - 0.450 - - 0.0177 -
A4 - 0.320 - - 0.0126 -
0.240 0.290 0.340 0.0094 0.0114 0.0134
D 9.850 10.000 10.150 0.3878 0.3937 0.3996
D1 - 9.100 - - 0.3583 -
E 9.850 10.000 10.150 0.3878 0.3937 0.3996
E1 - 9.100 - - 0.3583 -
e - 0.650 - - 0.0256 -
z - 0.450 - - 0.0177 -
ddd - - 0.080 - - 0.0031
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Revision history
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Table 124. Document revision history

Date

Revision

Changes

21-Jan-2016

Updated Figure 22: Power supply scheme.

Added tyTxp) values corresponding to 1.71V < Vpp <3.6 Vin
Table 72: Dynamics characteristics: Ethernet MAC signals for RMII.

18-Jul-2016

Updated Figure 1: Compatible board design
STM32F10xx/STM32F2xx/STM32F4xx for LQFP100 package.
Added mission profile compliance with JEDEC JESDA47 in
Section 6.2: Absolute maximum ratings.

Changed Figure 31 HSI deviation versus temperature to ACCHSI
versus temperature.

Updated R pap in Table 85: DAC characteristics.

Added note 2. related to the position of the 0.1 yuF capacitor below
Figure 37: Recommended NRST pin protection.

Updated Figure 40: SPI timing diagram - master mode.

Added reference to optional marking or inset/upset marks in all
package device marking sections. Updated Figure 85: WLCSP143
marking example (package top view), Figure 88: LQFP144
marking example (package top view), Figure 91: LQFP176
marking (package top view), Figure 94: LQFP208 marking
example (package top view).

Updated Figure 98: UFBGA176+25 - ball 10 x 10 mm, 0.65 mm pitch
ultra thin fine pitch ball grid array package outline and Table 118:
UFBGA176+25 - ball, 10 x 10 mm, 0.65 mm pitch, ultra fine pitch ball
grid array package mechanical data.
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