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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
140

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

176-LQFP

176-LQFP (24x24)
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Description STM32F427xx STM32F429xx

Figure 2. Compatible board design between STM32F10xx/STM32F2xx/STM32F4xx
for LQFP144 package

I 0 Q resistor or soldering bridge
- present for the STM32F10xx
108 Vss 73 configuration, not present in the
106 STM32F4xx configuration
109 72
= L
\-/SS
= Not populated when 0 Q
resistor or soldering
bridge present
Signal from
external power 143 (PDR_ON)
supply O
supervisor 30 31 7
1 36
Not populated for STM32F10xx
Two 0 Q resistors connected to: = = Vss for STM32F10xx
- Vss for the STM32F 10xx Voo Vss Vpp for STM32F4xx
- Vss, Vpp or NC for the STM32F2xx
- Vpp or signal from external power supply supervisor for the STM32F4xx
2i18487d

Figure 3. Compatible board design between STM32F2xx and STM32F4xx
for LQFP176 and UFBGA176 packages

132 89
133 88

48 1— - GND for STM32F2xx
- BYPASS_REG for STM32F4xx

Signal from external
power supply » 171 (PDR_ON)
supervisor 176 | O 45

1 44

VopVss
Two 0 Q resistors connected to:

- Vss, Vpp or NC for the STM32F2xx

- Vpp or signal from external power supply supervisor for the STM32F4xx
MS31835V1
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STM32F427xx STM32F429xx Functional overview

Figure 7. PDR_ON control with internal reset OFF

A VDD

PDR=1.7V

Reset by other source than
power supply supervisor

NRST

| time

»

MS19009V6

3.18 Voltage regulator

The regulator has four operating modes:
e  Regulator ON

— Main regulator mode (MR)

—  Low power regulator (LPR)

—  Power-down
e  Regulator OFF

3.18.1 Regulator ON

On packages embedding the BYPASS_REG pin, the regulator is enabled by holding
BYPASS_REG low. On all other packages, the regulator is always enabled.
There are three power modes configured by software when the regulator is ON:
¢ MR mode used in Run/sleep modes or in Stop modes
— In Run/Sleep mode

The MR mode is used either in the normal mode (default mode) or the over-drive
mode (enabled by software). Different voltages scaling are provided to reach the
best compromise between maximum frequency and dynamic power consumption.
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Pinouts and pin description STM32F427xx STM32F429xx

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

Pin number
-
Pin name 9| &
(=23 © (3] © Q. o n P
‘. -
§ S < = E S § 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|@ =
-l | S S -l ; | i —
22 (33| J4 | R1 |39 |L10| 42 | R1 Vppa S| - |- - -
TIM2_CH1/TIM2_ETR,
TIM5_CH1, TIM8_ETR
o ~1a | ADC123
PAO-WKUP USART2_CTS —
23 | 34 N3 | 40 | K9 |43 | N /0| FT | ©) - INO/WKUP
3 (34| J5 | N3 |40 | K9 |43 | N3 (PAD) /0 UARTATX, O/(5)U
ETH_MII_CRS,
EVENTOUT
TIM2_CH2, TIM5_CH2,
USART2_RTS,
(5) UART4_RX, ADC123_
24 | 35 | K1 | N2 | 41 | K8 | 44 | N2 PA1 /O | FT ETH_MILRX_CLK/ETH| N1
_RMII_REF_CLK,
EVENTOUT
TIM2_CH3, TIM5_CH3,
TIM9_CH1,
25|36 | K2 | P2 |42 | L9 | 45| P2 PA2 /o | FT |©® USART2_TX, AD&1223—
ETH_MDIO,
EVENTOUT
ETH_MII_CRS,
- | - | L2 | F4 |43 | - |46 | K4 PH2 /O | FT | - FMC_SDCKEQ, -
LCD_RO, EVENTOUT
ETH_MII_COL,
- | L1 | Ga 44| - 47| U4 PH3 /0| FT | - |[FMC_SDNEO,LCD_RH1, -
EVENTOUT
12C2_SCL,
- | - | M2 | H4 | 45| - |48 | H4 PH4 I/O| FT | - | OTG_HS_ULPI_NXT, -
EVENTOUT
12C2_SDA, SPI5_NSS,
- | - | L3 | Ja |46 | - [49] J3 PH5 /O | FT | - FMC_SDNWE, -
EVENTOUT
TIM2_CH4, TIM5_CH4,
TIM9_CH2,
(5) USART2_RX, ADC123_
26 | 37 | K3 | R2 | 47 |{M11] 50 | R2 PA3 /O | FT OTG._HS_ULPI. DO, N3
ETH_MII_COL,
LCD_B5, EVENTOUT
27 (38| - | - - |51 ] Ke Vss S| - |- - -
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STM32F427xx STM32F429xx

Pinouts and pin description

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

Pin number
o
Pin name g | 2
(o2} o (3] o o [¢] N o
§ § 2 < E S § N (function after 2 § % Alternate functions Addltl_onal
Ll €| < g | & |8 < 1) £l v |2 functions
) O | w8 @ reset) g | o
g|og| @ | @ |g|8|c|@ 2
| - S S | ; - i —
TIM1_ETR,UART7_RXx,
38 | 58 | N7 R8 |68 | L5 | 79 | R8 PE7 I/1O| FT | - FMC_D4, EVENTOUT -
TIM1_CH1N,
39| 59| J8 | P8 | 69 | M5 | 80 | N9 PE8 /0| FT | - | UART7_Tx, FMC_D5, -
EVENTOUT
TIM1_CH1, FMC_D6,
40 | 60 | K8 P9 | 70 | N5 | 81 P9 PE9 /1O | FT | - EVENTOUT -
- 61 J6 M9 | 71 | H3 | 82 | K8 Vss - -
- 62 [G10| N9 | 72 | J5 | 83 | L9 Vpp - -
TIM1_CH2N, FMC_D7,
41 | 63 | L8 RO | 73 | J4 | 84 | R9 PE10 /1O | FT | - EVENTOUT -
TIM1_CH2, SPI14_NSS,
42 | 64 | M8 | P10 | 74 | K4 | 85 | P10 PE11 1O | FT | - FMC_D8, LCD_G3, -
EVENTOUT
TIM1_CH3N,
43 | 65 | N8 |[R10| 75 | L4 | 86 | R10 PE12 /O | FT | - | SPI4_SCK, FMC_D9, -
LCD_B4, EVENTOUT
TIM1_CH3,
44 | 66 | HO | N11 | 76 | N4 | 87 | R12 PE13 /O | FT | - | SPI4_MISO,FMC_D10, -
LCD_DE, EVENTOUT
TIM1_CH4,
45 |1 67 | J9 | P11 | 77 | M4 | 88 | P11 PE14 /1O | FT | - | SPI4_MOSI, FMC_D11, -
LCD_CLK, EVENTOUT
TIM1_BKIN, FMC_D12,
46 | 68 | K9 |R11 | 78 | L3 | 89 | R11 PE15 IO | FT | - LCD_R7, EVENTOUT -
TIM2_CH3, 12C2_SCL,
SPI2_SCK/I12S2_CK,
USART3_TX,
47 | 69 | L9 |R12 | 79 | M3 | 90 | P12 PB10 IO | FT | - OTG_HS_ULPI D3, -
ETH_MI_RX_ER,
LCD_G4, EVENTOUT
TIM2_CH4, 12C2_SDA,
USART3_RX,
OTG_HS_ULPI_D4,
48 | 70 | M9 | R13| 80 | N3 | 91 | R13 PB11 /0| FT | - ETH. Il TX_ENETH. -
RMII_TX_EN,LCD_GS5,
EVENTOUT
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STM32F427xx STM32F429xx

Pinouts and pin description

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

Pin number
o
Pin name g | 2
(o2} o (3] o o [¢] N o
§ § s = E = § N (function after 2 § % Alternate functions Addltl_onal
Ll €| < g | & |8 < 1) £l v |2 functions
) O | w8 @ reset) g | o
g|og| @ | @ |g|8|c|@ 2
| - S S | ; - i —
LCD_GS3,
FMC_NCE4_1/FMC_N
- |125| C7 | B10|153| C6 [179| C8 PG10 /O | FT | - E3, DCMI_D2, -
LCD_B2, EVENTOUT
ETH_MII_TX_EN/ETH_
RMIL_TX_EN,
- |126| B7 | B9 |154| B6 |180| B8 PG11 /O| FT | - FMC_NCE4_2, -
DCMI_D3, LCD_Bs3,
EVENTOUT
SPI6_MISO,
USART6_RTS,
- |127| A7 | B8 |155| A6 |181| C7 PG12 I/O| FT | - LCD_B4, FMC_NE4, -
LCD_B1, EVENTOUT
SPI6_SCK,
NG USART6_CTS,
- |128] 2y | A8 |156| D6 |182| B3 PG13 I/O| FT | - |ETH_MI_TXDO/ETH_R -
MIl_TXDO0, FMC_A24,
EVENTOUT
SPI6_MOSI,
NG USART6_TX,
- |129] ) | A7 |157| F6 |183| A4 PG14 I/O| FT | - |ETH_MI_TXD1/ETH_R -
MIl_TXD1, FMC_A25,
EVENTOUT
- |130| D7 | D7 |158| - |184| F7 Vss S - - -
- |131| L6 | C7 |159| E6 [185| E8 Vbp S - - -
- - - - - - |186| D8 PK3 I/O| FT | - | LCD_B4, EVENTOUT -
- - - - - - |187| D7 PK4 I/O| FT | - | LCD_B5, EVENTOUT -
- - - - - - |188| C6 PK5 I/O| FT | - | LCD_B6, EVENTOUT -
- - - - - - |189| C5 PK6 I/O| FT | - | LCD_B7, EVENTOUT -
- - - - - - |190| C4 PK7 I/O| FT | - | LCD_DE, EVENTOUT -
USART6_CTS,
FMC_SDNCAS,
- |132| C6 | B7 |160| A7 |191| B7 PG15 I/O| FT | - DCMI_D13, -
EVENTOUT
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Pinouts and pin description STM32F427xx STM32F429xx

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

Pin number
o
ol< | 8|9 |0 |Q|w| e | Pinname | 8 gy Additional
e |3 | = = | 5| T | N | (functionafter | & | 2 % Alternate functions -
2l | < < | g |2 |8 < 1) £l v |2 functions
i o o Ll | & o reset) g | o
g|og| @ | @ |g|8|c|@ 2
- | S S | ; | i -
B3 JTDO/TRACESWO,
89 |133| B6 | A10 |161| B7 [192| A10 | (JTDO/TRACE |10 | FT | - T'S"Q,%CSHC?}’(/S';%—SC%K’ ]
SWO) EVENTOUT
NJTRST, TIM3_CH,
PB4 SPI1_MISO,
90 | 134 | A6 | A9 [162| C7 [193| A9 utrsT) | VO FT |- SPI3_MISO, .
( ) 12S3ext_SD,
EVENTOUT
TIM3_CH2,
12C1_SMBA,
SPI1_MOSI,
SPI3_MOSI/12S3_SD,
91 |135| D5 | A6 [163| C8 |194| A8 PB5 o | FT | - OTGCQSZUT;([ D7 -
ETH_PPS_OUT,
FMC_SDCKE1,
DCMI_D10,
EVENTOUT
TIM4_CHA1, 12C1_SCL,
USART1_TX,
92 |136| C5 | B6 |164| A8 |195| B6 PB6 o | FT | - CAN2_TX, -
FMC_SDNET,
DCMI_D5, EVENTOUT
TIM4_CH2, 12C1_SDA,
93 |137| B5 | B5 |165| B8 |196| B5 PB7 o | FT | - USADRg;A—lR\)/('S'\:('\K:g—NL' -
EVENTOUT
94 |138| A5 | D6 |166| C9 |197| E6 BOOTO I | B |- Vpp
TIM4_CH3,
TIM10_CH1,
95 |139| D4 | A5 [167| A9 |198| A7 PB8 o | FT | - 'Zcéfﬁclbl’ncﬁ%g'?x‘ -
SDIO_D4, DCMI_D8,
LCD_B6, EVENTOUT
68/238 DocID024030 Rev 9 ‘Yl




STM32F427xx STM32F429xx

Pinouts and pin description

3

Table 11. FMC pin definition

Pin name CF NOI;I;?\EAM/ NOR"IPUSXRAM NAND16 SDRAM
PFO A0 A0 A0
PF1 A1 A1 A1
PF2 A2 A2 A2
PF3 A3 A3 A3
PF4 A4 A4 A4
PF5 A5 A5 A5
PF12 AB AB A6
PF13 A7 A7 A7
PF14 A8 A8 A8
PF15 A9 A9 A9
PGO A10 A10 A10
PG1 A1 A11
PG2 A12 A12
PG3 A13
PG4 A14 BAO
PG5 A15 BA1
PD11 A16 A16 CLE
PD12 A17 A17 ALE
PD13 A18 A18
PE3 A19 A19
PE4 A20 A20
PES5 A21 A21
PE6 A22 A22
PE2 A23 A23
PG13 A24 A24
PG14 A25 A25
PD14 DO DO DAO DO DO
PD15 D1 D1 DA1 D1 D1
PDO D2 D2 DA2 D2 D2
PD1 D3 D3 DA3 D3 D3
PE7 D4 D4 DA4 D4 D4
PES8 D5 D5 DA5 D5 D5
PE9 D6 D6 DA6 D6 D6
PE10 D7 D7 DA7 D7 D7
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STM32F427xx STM32F429xx

Pinouts and pin description

3

Table 11. FMC pin definition (continued)

Pin name CF NOI;/;iI\RnAM/ NORI(IIPUSXRAM NAND16 SDRAM

PF6 NIORD

PF7 NREG

PF8 NIOWR

PF9 CD

PF10 INTR

PG6 INT2

PG7 INT3

PEO NBLO NBLO NBLO
PE1 NBL1 NBL1 NBL1
P14 NBL2 NBL2
PI5 NBL3 NBL3
PG8 SDCLK
PCO SDNWE
PF11 SDNRAS

PG15 SDNCAS
PH2 SDCKEO
PH3 SDNEO
PH6 SDNE1
PH7 SDCKE1
PHS5 SDNWE
PC2 SDNEO
PC3 SDCKEO
PB5 SDCKE1
PB6 SDNE1
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STM32F427xx STM32F429xx

Memory mapping

3

Table 13. STM32F427xx and STM32F429xx register boundary addresses (continued)

Bus Boundary address Peripheral

0x4008 0000- Ox4FFF FFFF Reserved
0x4004 0000 - 0x4007 FFFF USB OTG HS
0x4002 BCOO0- 0x4003 FFFF Reserved
0x4002 B0O0O - 0x4002 BBFF DMA2D
0x4002 9400 - 0x4002 AFFF Reserved
0x4002 9000 - 0x4002 93FF
0x4002 8C00 - 0x4002 8FFF
0x4002 8800 - 0x4002 8BFF ETHERNET MAC
0x4002 8400 - 0x4002 87FF
0x4002 8000 - 0x4002 83FF
0x4002 6800 - 0x4002 7FFF Reserved
0x4002 6400 - 0x4002 67FF DMA2
0x4002 6000 - 0x4002 63FF DMA1
0X4002 5000 - 0X4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF BKPSRAM

AHB1 0x4002 3C00 - 0x4002 3FFF Flash interface register

0x4002 3800 - 0x4002 3BFF RCC
0X4002 3400 - 0X4002 37FF Reserved
0x4002 3000 - 0x4002 33FF CRC
0x4002 2C00 - 0x4002 2FFF Reserved
0x4002 2800 - 0x4002 2BFF GPIOK
0x4002 2400 - 0x4002 27FF GPIOJ
0x4002 2000 - 0x4002 23FF GPIOI
0x4002 1C00 - 0x4002 1FFF GPIOH
0x4002 1800 - 0x4002 1BFF GPIOG
0x4002 1400 - 0x4002 17FF GPIOF
0x4002 1000 - 0x4002 13FF GPIOE
0X4002 0CO00 - 0x4002 OFFF GPIOD
0x4002 0800 - 0x4002 OBFF GPIOC
0x4002 0400 - 0x4002 07FF GPIOB
0x4002 0000 - 0x4002 03FF GPIOA
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STM32F427xx STM32F429xx Electrical characteristics

Table 32. Typical current consumption in Sleep mode, regulator ON, Vpp=1.7 V(')

Symbol Parameter Conditions fheLk (MHz) Typ Unit
168 65.5
150 55.5
144 53.5
120 39.0
All Peripherals enabled
90 31.6
60 21.7
30 9.8
| Supply currentin Sleep 25 8.8 mA
bD mode from Vpp supply 168 15.7
150 13.7
144 12.7
120 9.7
All Peripherals disabled
90 7.7
60 5.7
30 4.7
25 2.8

1. When peripherals are enabled, the power consumption corresponding to the analog part of the peripherals (such as ADC,
or DAC) is not included.

3
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STM32F427xx STM32F429xx Electrical characteristics

Table 35. Peripheral current consumption (continued)

3

Iop( Typ)™
Peripheral Unit
Scale 1 Scale 2 Scale 3
SDIO 8.11 8.75 7.83
TIM1 17.11 15.97 14.17
TIM8 17.33 16.11 14.33
TIM9 7.22 6.67 6.00
TIM10 4.56 4.31 3.83
TIM11 478 4.44 4.00
ADC1®) 4.67 4.31 3.83
ADC2®) 478 4.44 4.00
APB2 ADC3() 4.56 417 3.67
(up to pA/MHz
90 MHz) SPI1 1.44 1.39 1.17
USART1 4.00 3.75 3.33
USART6 4.00 3.75 3.33
SPI14 1.44 1.39 1.17
SPI5 1.44 1.39 1.17
SPI6 1.44 1.39 1.17
SYSCFG 0.78 0.69 0.67
LCD_TFT 39.89 37.22 33.17
SAI1 3.78 3.47 3.17

HwDnp

When the 1/0 compensation cell is ON, Ipp typical value increases by 0.22 mA.

The BusMatrix is automatically active when at least one master is ON.
To enable an 128 peripheral, first set the I2SMOD bit and then the I2SE bit in the SPI_I2SCFGR register.

When the DAC is ON and EN1/2 bits are set in DAC_CR register, add an additional power consumption of
0.8 mA per DAC channel for the analog part.

When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of
1.6 mA per ADC for the analog part.

DoclD024030 Rev 9
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STM32F427xx STM32F429xx Electrical characteristics

6.3.19

6.3.20

3

TIM timer characteristics

The parameters given in Table 60 are guaranteed by design.

Refer to Section 6.3.17: 1/O port characteristics for details on the input/output alternate
function characteristics (output compare, input capture, external clock, PWM output).

Table 60. TIMx characteristics((2)

Symbol Parameter Conditions(® Min Max Unit

AHB/APBX prescaler=1

or 2 or 4, fryxcLk = 1 - triMxcLk
tresrivy | Timer resolution time 180 MHz

AHB/APBX prescaler>4, 1 i ¢

frimxcLk = 90 MHz TIMCCLK

Timer external clock
f f /2
EXT frequency on CH1to CH4 | ¢ - . =180 MHz 0 TIMXCLK MHz

Restim Timer resolution - 16/32 bit
t Maximum possible count ) 65536 x t
MAX_COUNT |\yith 32-bit counter 65536 TIMxCLK

1. TIMx is used as a general term to refer to the TIM1 to TIM12 timers.
2. Guaranteed by design.

3. The maximum timer frequency on APB1 or APB2 is up to 180 MHz, by setting the TIMPRE bit in the
RCC_DCKCFGR register, if APBx prescaler is 1 or 2 or 4, then TIMxCLK = HCKL, otherwise TIMxCLK =
4x PCLKXx.

Communications interfaces

I2C interface characteristics

The 1°C interface meets the timings requirements of the 1°C-bus specification and user
manual rev. 03 for:

e  Standard-mode (Sm): with a bit rate up to 100 kbit/s

e Fast-mode (Fm): with a bit rate up to 400 kbit/s.

The I°C timings requirements are guaranteed by design when the 12C peripheral is properly
configured (refer to RM0090 reference manual).

The SDA and SCL /O requirements are met with the following restrictions: the SDA and
SCL /O pins are not “true” open-drain. When configured as open-drain, the PMOS
connected between the I/O pin and Vpp is disabled, but is still present. Refer to

Section 6.3.17: I/O port characteristics for more details on the I2C 1/O characteristics.

All 1°C SDA and SCL I/Os embed an analog filter. Refer to the table below for the analog
filter characteristics:
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STM32F427xx STM32F429xx Electrical characteristics

Table 70. Dynamic characteristics: USB ULPI(")

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
tsc Control in (ULPI_DIR, ULPI_NXT) setup time 2 - -
the Control in (ULPI_DIR, ULPI_NXT) hold time 0.5 - -
tsp Data in setup time 1.5 - -
tHp Data in hold time 2 - -
27V <Vpp<36YV,
C_=15pF and - 9 9.5
OSPEEDRYy[1:0] = 11 ns
27V <Vpp<3.6YV,
tpc/tpp | Data/control output delay C_ =20 pF and -
OSPEEDRYy[1:0] = 10
12 15
1.7V <Vpp<3.6YV,
C_=15pF and -
OSPEEDRYy[1:0] = 11
1. Guaranteed by characterization results.
1S7 DoclD024030 Rev 9 153/238




STM32F427xx STM32F429xx Electrical characteristics

Table 90. Asynchronous multiplexed PSRAM/NOR read timings(1(2)

Symbol Parameter Min Max Unit
tW(NE) FMC_NE low time 3THCLK -1 3THCLK+O'5 ns
tV(NOE_NE) FMC_NEX low to FMC_NOE low 2THCLK -0.5 2THCLK ns
ttW(NOE) FMC_NOE low time THCLK -1 THCLK+1 ns
thne NOE) | FMC_NOE high to FMC_NE high hold time 1 - ns
tya_NE) FMC_NEx low to FMC_A valid - 2 ns
tynabv NEy | FMC_NEx low to FMC_NADV low 0 2 ns
tW(NADV) FMC_NADV low time THCLK -0.5 THCLK+0'5 ns

FMC_AD(address) valid hold time after

th(AD_NADV) | EMC_NADV high) 0 - ns
th(A_NOE) Address hold time after FMC_NOE high Thek — 0.5 - ns
th(BL_NOE) FMC_BL time after FMC_NOE high 0 - ns
ty(BL_NE) FMC_NEx low to FMC_BL valid - 2 ns
tsu(Data_NE) Data to FMC_NEXx high setup time Thok+1.5 - ns
tsupata NoE) | Data to FMC_NOE high setup time Thelkt1 - ns
th(Data_NE) Data hold time after FMC_NEXx high 0 - ns
thpata_NoE) | Data hold time after FMC_NOE high 0 - ns

1. C_=30pF
2. Guaranteed by characterization results.

Table 91. Asynchronous multiplexed PSRAM/NOR read-NWAIT timings("(2)

Symbol Parameter Min Max Unit
tW(NE) FMC_NE low time 8THCLK+O'5 STHCLK+2 ns
tW(NOE) FMC_NWE low time 5THCLK -1 5THCLK +1.5 ns
tSU(NWA|T_NE) FMC_NWA'T valid before FMC_NEX hlgh 5THCLK +1.5 - ns
FMC_NEx hold time after FMC_NWAIT
th(NE_NWAIT) [ invalid 4ThoLkt1 ns
1. C_=30pF.

2. Guaranteed by characterization results.

3
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STM32F427xx STM32F429xx

Electrical characteristics

3

Figure 76. LCD-TFT horizontal timing diagram

(CLK ¥
) r [ N | )
LCD_CLK |||.||||||||||||||...||||.
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LCD_VSYNC | i | P ; ;
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Figure 77. LCD-TFT vertical timing diagram

(CLK 4!
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200/238

Device marking for LQFP100

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 82. LQFP100 marking example (package top view)

Product identification(!)

NSTMBEFL'E.:I| /Revisioncode

\|VITI=. R/!/
L T

Date code = year + week

| L] Mww

izignlifier K’l Q

ai14998d

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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Table 114. LQFP176 - 176-pin, 24 x 24 mm low-profile quad flat package
mechanical data (continued)

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
ZD - 1.250 - - 0.0492 -

E 23.900 - 24.100 0.9409 - 0.9488
HE 25.900 - 26.100 1.0197 - 1.0276
ZE - 1.250 - - 0.0492 -

e - 0.500 - - 0.0197 -
L) 0.450 - 0.750 0.0177 - 0.0295
L1 - 1.000 - - 0.0394 -

k 0° - 7° 0° - 7°
cce - - 0.080 - - 0.0031

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

2. L dimension is measured at gauge plane at 0.25 mm above the seating plane.
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Appendix B  Application block diagrams

B.1 USB OTG full speed (FS) interface solutions

Figure 103. USB controller configured as peripheral-only and used
in Full speed mode
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External voltage regulator only needed when building a Vgg powered device.

2. The same application can be developed using the OTG HS in FS mode to achieve enhanced performance
thanks to the large Rx/Tx FIFO and to a dedicated DMA controller.

Figure 104. USB controller configured as host-only and used in full speed mode
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1. The current limiter is required only if the application has to support a Vgyg powered device. A basic power
switch can be used if 5 V are available on the application board.

2. The same application can be developed using the OTG HS in FS mode to achieve enhanced performance
thanks to the large Rx/Tx FIFO and to a dedicated DMA controller.
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B.3 Ethernet interface solutions
Figure 107. MIl mode using a 25 MHz crystal
STM32
MII_TX_CLK
MCU < == [\
Ethernet MIL_TX_EN ) Ethernet
MAC 10/100 MIl_TXD[3:0] PHY 10/100
MII_CRS MIl
MIl_COL =15 pins
1
HCLK(h—» . |mi_Rx_cik MIl + MDC
_ [MI_RXD[3:0] =17 pins
. IEEE1588 PTP MII_RX_DV
Timer MII_RX_ER
{n.put = “ |/
rigger|Timestam
TIM2} ¢ comparatgr mglé) > )
PPS_OUT(2)
XTAL —| HCLK
— 0SG
25 |V|HZ_|_ . Mcoi/Mmco2 |PHY_CLK 25 MHZ‘ XT1
MS19968V1
1. fhcLk must be greater than 25 MHz.
2. Pulse per second when using IEEE1588 PTP optional signal.
Figure 108. RMII with a 50 MHz oscillator
TM32
S 8 Ethernet
PHY 10/100
MCU RMII_TX_EN
Ethernet
W RMII_RXD[1:0 RMII
HCLK(1)— 1. =7 pins
< RMII_CRX_DV RMII + MDC
RMII_REF_CLK =9 pins
IEEE1588 PTP B
Tim(—i\r MDIO >
inpu
; - MDC
trigger|Timestam
TIM2L ¢ comparatgr /
< /20r/20 |g
2.5 or 25 MHz synchronous| 50 MHz
0OSsC o PLL HCLK
50 MHz
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1. fycLk must be greater than 25 MHz.
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Revision history

Table 124. Document revision history

Date

Revision

Changes

24-Jan-2014

Added STM32F429xE part numbers featuring 512 Mbytes of Flash
memory and UFBGA169 package.

Added LPSDR SDRAM.

Changed INTN into INTR in Figure 4: STM32F427xx and
STM32F429xx block diagram.

Added note 4 in Table 2: STM32F427xx and STM32F429xx features
and peripheral counts.

Updated Section 3.15: Boot modes.

Updated for PA4 and PAS5 in Table 10: STM32F427xx and
STM32F429xx pin and ball definitions.

Added V for BOOTO pins in Table 14: Voltage characteristics.

Updated Note 6., added Note 7.,and updated maximum Vy for B pins
in Table 17: General operating conditions.

Updated maximum Flash memory access frequency with wait states
for Vpp =1.8 to 2.1 V in Table 18: Limitations depending on the
operating power supply range.

Updated Table 24: Typical and maximum current consumption in Run
mode, code with data processing running from Flash memory (ART
accelerator enabled except prefetch) or RAM and Table 25: Typical
and maximum current consumption in Run mode, code with data
processing running from Flash memory (ART accelerator disabled).

Updated Table 30: Typical current consumption in Run mode, code
with data processing running from Flash memory or RAM, regulator
ON (ART accelerator enabled except prefetch), VDD=1.7 V, Table 31:
Typical current consumption in Run mode, code with data processing
running from Flash memory, requlator OFF (ART accelerator enabled
except prefetch), and Table 32: Typical current consumption in Sleep
mode, regulator ON, VDD=1.7 V.

Updated Table 57: Output voltage characteristics.

Updated Table 58: I/0O AC characteristics. Added Figure 35.

Updated th(SDA)! tr(SDA) and tr(SCL) and added tsp in Table 61: I2C
characteristics.

Updated fgck in Table 62: SPI dynamic characteristics.

Updated Table 70: Dynamic characteristics: USB ULPI.

Updated Section 6.3.26: FMC characteristics conditions. Updated
Figure 73: SDRAM read access waveforms (CL = 1) and Figure 74:
SDRAM write access waveforms. Added Table 103: LPSDR SDRAM
read timings and Table 105: LPSDR SDRAM write timings. Updated
Table 102: SDRAM read timings and Table 104: SDRAM write timings
and added note 2.Table 108: Dynamic characteristics: SD / MMC
characteristics.
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