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These features make the STM32F427xx and STM32F429xx microcontrollers suitable for a wide range of applications:
e  Motor drive and application control
e Medical equipment
e Industrial applications: PLC, inverters, circuit breakers

e  Printers, and scanners
e  Alarm systems, video intercom, and HVAC
e  Home audio appliances

Figure 4 shows the general block diagram of the device family.

Table 2. STM32F427xx and STM32F429xx features and peripheral counts

Peripherals STMf‘,iF“” STM32F429Vx STM:g(F‘m STM32F429Zx STMiiF“” STM‘:‘;F“ZQ STM‘:’fF‘m STM32F420Ix | STM32F429Bx | STM32F429Nx
Flash memory in Kbytes 1024 | 2048 | 512 | 1024 I 2048 | 1024 | 2048 | 512 ‘ 1024 ‘ 2048 | 1024 | 2048 | 1024 | 2048 | 1024 | 2048 | 512 ‘ 1024 ‘ 2048 | 512 | 1024 | 2048 | 512 ‘ 1024 ‘ 2048
SRAM in System 256(112+16+64+64)
Kbytes Backup 4
FMC memory controller Yes(!
Ethernet Yes
General- 10
purpose
Timers Advanced 2
-control
Basic 2
Random number generator Yes

uonduosaqg
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STM32F427xx STM32F429xx Functional overview

Note:

3

In regulator OFF mode, the following features are no more supported:

PAQ cannot be used as a GPIO pin since it allows to reset a part of the V45 logic power
domain which is not reset by the NRST pin.

As long as PAO is kept low, the debug mode cannot be used under power-on reset. As
a consequence, PAO and NRST pins must be managed separately if the debug
connection under reset or pre-reset is required.

The over-drive and under-drive modes are not available.
The Standby mode is not available.

Figure 8. Regulator OFF

V12 External Vcap 12 power

| Supp|y supervisor Appllcatlon reset
Ext. reset controller active| signal (optional)

when VCAP_1/2 < Min Vy,

PAO
Voo

BYPASS_REG

Veap_1

Vear 2

ai18498V3

The following conditions must be respected:

Vpp should always be higher than Vcap 4 and Vcap 5 to avoid current injection
between power domains.

If the time for Voap 4 @and Vepp 2 to reach V4o minimum value is faster than the time for
Vpp to reach 1.7 V, then PAO should be kept low to cover both conditions: until Veap 1
and Vcap o reach Vi minimum value and until Vpp reaches 1.7 V (see Figure 9).

Otherwise, if the time for Vcap 1 @and Vgap o to reach V4, minimum value is slower
than the time for Vpp to reach 1.7 V, then PAO could be asserted low externally (see
Figure 10).

If Vcap 4 @nd Veap 2 go below Vi, minimum value and Vpp is higher than 1.7 V, then a
reset must be asserted on PAO pin.

The minimum value of V1, depends on the maximum frequency targeted in the application
(see Table 17: General operating conditions).
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STM32F427xx STM32F429xx

Pinouts and pin description

Figure 14. STM32F42x LQFP176 pinout
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1. The above figure shows the package top view.
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Pinouts and pin description

STM32F427xx STM32F429xx

Figure 16. STM32F42x UFBGA169 ballout
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The above figure shows the package top view.
2. The 4 corners balls, A1,A13, N1 and N13, are not bonded internally and should be left not connected on the PCB.

1.
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Pinouts and pin description STM32F427xx STM32F429xx

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

Pin number
g
Pin name 9| £
[<2] © [ar} © (X o n e
§ § < = E = § N |(functionafter | & § % Alternate functions Addltl_onal
a el < < (g | & || < (1) £l @ |2 functions
) O | w8 @ reset) g | o
g|og| @ | @ |g|8|c|@ 2
| | S S | ; | i -
12C2_SDA, FMC_AO,
10 | F2 | E2 | 16 |F11| 16 | D2 PFO I/O| FT | - EVENTOUT -
12C2_SCL, FMC_A1,
- | 1M | F3 | H3 |17 | E9 | 17 | E2 PF1 /O | FT | - EVENTOUT -
12C2_SMBA, FMC_A2,
- |12 | G5 | H2 | 18 |F10| 18 | G2 PF2 /O | FT | - EVENTOUT -
LCD_HSYNC,
- -] - - |- | - |19 E3 PI12 /O | FT | - EVENTOUT -
LCD_VSYNC,
- -] - - | -] -]20| G3 PI13 I/O| FT | - EVENTOUT -
-l - - - -] - ]21| H3 Pl14 /0| FT LCD_CLK, EVENTOUT -
- |13 G4 | J2 | 19 |G11| 22 | H2 PF3 /0 | FT | ®)| FMC_A3, EVENTOUT | ADC3_IN9
- |14 | G3| J3 |20 | F9 |23 | J2 PF4 /0 | FT | ®)| FMC_A4, EVENTOUT A|[r3\1?2_
- | 15| H3 | K3 |21 | F8 | 24 | K3 PF5 /0| FT | ®)| FMC_A5, EVENTOUT A.?\,?g‘
10 | 16 | G7 | G2 | 22 | H7 | 25 | H6 Vss S| - |- - -
11 (17 | G8 | G3 | 23| - |26 | H5 Voo S| - |- - -
TIM10_CH1,
SPI5_NSS,
NC (5) SA|1_SD_B,
- [ 18| 2y | K2 | 24 |G10| 27 | K2 PF6 /0| FT UART? Rx. ADC3_IN4
FMC_NIORD,
EVENTOUT
TIM11_CH1,
SPI5_SCK,
NC (5) SAI1_MCLK_B,
- 19 | 2 | KT | 25| F7 | 28 | K1 PF7 /0| FT UART7 Tx, ADC3_IN5
FMC_NREG,
EVENTOUT
SPI5_MISO,
NC SAI1_SCK_B,
- |20 | @ | L3 |26 |H11|29 | L3 PF8 o | FT |® TIM13_CH1, ADC3_IN6
FMC_NIOWR,
EVENTOUT
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STM32F427xx STM32F429xx

Pinouts and pin description

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

Pin number

LQFP100

LQFP144

UFBGA169

UFBGA176
LQFP176

WLCSP143

LQFP208

TFBGA216

Pin name
(function after
reset)(!)

Pin type

|/ O structure

Notes

Alternate functions

Additional
functions

51

73

N12

P12 | 92

M2

104

L13

PB12 I/0

FT

TIM1_BKIN,
12C2_SMBA,
SPI2_NSS/1252_WS,
USART3_CK,
CAN2_RX,
OTG_HS_ULPI_D5,
ETH_MIl_TXDO/ETH_R
MII_TXDO,
OTG_HS_ID,
EVENTOUT

52

74

M12

P13 | 93

N1

105

K14

PB13 I/0

FT

TIM1_CHA1N,
SPI2_SCK/I2S2_CK,
USART3_CTS,
CAN2_TX,
OTG_HS_ULPI_Ds,
ETH_MII_TXD1/ETH_R
MIl_TXD1, EVENTOUT

OTG_HS_
VBUS

53

75

M13

R14 | 94

K3

106

R14

PB14 I/0

FT

TIM1_CH2N,
TIM8_CH2N,
SPI2_MISO,
12S2ext_SD,
USART3_RTS,
TIM12_CHA1,
OTG_HS_DM,
EVENTOUT

54

76

L13

R15 | 95

J3

107

R15

PB15 I/0

FT

RTC_REFIN,
TIM1_CH3N,
TIM8_CH3N,
SPI2_MOSI/I2S2_SD,
TIM12_CH2,
OTG_HS_DP,
EVENTOUT

55

77

L12

P15 | 96

L2

108

L15

PD8 I/0

FT

USART3_TX,
FMC_D13, EVENTOUT

56

78

K13

P14 | 97

M1

109

L14

PD9 I/0

FT

USART3_RX,
FMC_D14, EVENTOUT

79

K11

N15 | 98

H4

110

K15

PD10 I/0

FT

USART3_CK,
FMC_D15, LCD_B3,
EVENTOUT

3
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Table 12. STM32F427xx and STM32F429xx alternate function mapping (continued)

AFO | AF1 AF2 AF3 | AF4 | AF5 | AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 | AF15
et SYS | TIM12 | TIM3/4/5 T:'g'ﬁqgl '22‘1:;’ 2;341'/15//261 3:5’13’ USSEE'II'H u%%ggg nﬁ??ﬂ'sz/u O/{)?é{S ETH fg"%g";g pcMi | LcD | sys
23 18 /LCD FS -
PE7 | - | TR - - - - - - | UART7_Rx - - - FMC D4 | - .| BN
PES | - I:Inwﬁ . - - - - - UART7_Tx - - - FMC_D5 - - %5'#
PES | - s - - - - - - - - - - FMC_D6 - S RS
PE10 | - s - - - - - - - - - - FMC_D7 - -5y
PortE | PE11 | - - - - - | S - - - - - - FMC_D8 - |ep_es | EJEN
PE12 | - s - - - | B - - - - - - FMC_D9 - | cosa | EJ°N
PE13| - T(I:m‘ - - - fﬂﬁ’é% - - - - - . FMC_D10 . LCD_DE E(\;E’#
o L | | L] ] e s e
PE15 | - e - - - - ; - - - - FMcD12 | - [eorr | SN
PFO - - - - 'é%%— - - - - - - - FMC_AOQ ; - %5'#
PF1 | - ezl - - - - - - - FMC_AT - N G
PR2 | - - - - |2 - - - - - - - FMC_A2 - N
PF3 - - - - - - - - - - - FMC_A3 - - Egﬁ'#
Port F
PF4 - - - - - - - - - - - FMC_A4 - - %5’#
PF5 - - - - - - - - - - - FMC_A5 - - ng#
L L e [ e | s || W] | |
oL e ] e | e | | |

uonduosap uid pue sinould
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STM32F427xx STM32F429xx Electrical characteristics

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™)

Max(?
Symbol Parameter | Conditions | fyc k (MHZz) Typ Tp = Tp= Tp= Unit
25°C | 85°C | 105°C
180 98 1040) 123 1410)
168 89 980 116 1330)
150 75 84 100 115
144 72 81 96 112
120 54 58 72 85
Al 90 43 45 56 66
Peripherals 60 29 30 38 45
enabled 30 16 20 34 46
25 13 16 30 43
16 11 13 27 39
8 5 9 23 36
4 4 8 21 34
Ipp CL?rL;Fe)rF:P;n 2 2 ! 20 % mA
RUN mode 180 44 470 69 870
168 41 450) 66 830
150 36 39 57 73
144 33 37 56 72
120 25 29 43 56
Al 90 20 21 32 41
Peripherals 60 14 15 22 28
disabled® 20 5 5 12 ”
25 7 7 10 24
16 7 9 22 35
8 3 7 21 34
4 3 6 20 33
2 2 6 20 33

1. Code and data processing running from SRAM1 using boot pins.

N

Guaranteed by characterization.

w

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

4. When the ADC is ON (ADON bit set in the ADC_CR?2 register), add an additional power consumption of 1.6 mA per ADC
for the analog part.

5. Guaranteed by test in production.
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Electrical characteristics STM32F427xx STM32F429xx

Table 25. Typical and maximum current consumption in Run mode, code with data processing
running from Flash memory (ART accelerator disabled)

Max("
Symbol Parameter Conditions | fycLk (MHz) Typ TA= Unit
25 oc | TA=85°C | TA=105°C

180 103 12 140 151

168 98 107 126 144

150 87 95 12 128

144 85 92 108 124

120 66 71 85 99

90 54 58 69 80

Agnzij'epdhg{g'f 60 37 39 47 55

30 20 24 39 51

25 17 21 35 48

16 12 16 30 42

8 7 11 24 37

4 5 8 22 35

Supply 2 3 7 21 34

Ibp current in mA

RUN mode 180 57 62 87 106
168 50 54 76 93

150 46 50 70 86

144 45 49 68 84

120 36 41 56 69

20 29 34 46 57

A'LZZ%E’;?E?'S 60 21 24 33 41

30 13 17 31 44

25 11 15 28 41

16 8 12 25 38

8 5 9 23 35

4 4 7 21 34

2 3 6.5 20 33

1. Guaranteed by characterization unless otherwise specified.

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

3. 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.

3
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Electrical characteristics STM32F427xx STM32F429xx

For C 4 and C| », it is recommended to use high-quality external ceramic capacitors in the
5 pF to 25 pF range (typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 29). C; 4 and C 5 are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. PCB and MCU pin capacitance must be included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
C|_1 and CL2'

Note: For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

Figure 29. Typical application with an 8 MHz crystal

Resonator with
integrated capacitors

’\‘ Gy

. I - 0SC_IN fHSE

. o ° : _”_> .
) Bias

3 8 MHz RE | controlled
gain

STM32F

ai17530

1. Rgxr value depends on the crystal characteristics.
Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 40. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 40. LSE oscillator characteristics (f_gg = 32.768 kHz) ()

Symbol Parameter Conditions Min | Typ | Max | Unit
Re Feedback resistor - 18.4 - MQ
Ipp LSE current consumption - - 1 MA
ACC_sg® |LSE accuracy -500| - 500 | ppm
Gp,_crit_max | Maximum critical crystal g, Startup - - 0.56 | pAV
tSU(LSE)(3) startup time Vpp is stabilized - 2 - S

1. Guaranteed by design.
2. This parameter depends on the crystal used in the application. Refer to application note AN2867.

3. tsyg sk is the startup time measured from the moment it is enabled (by software) to a stabilized
32.768 kHz oscillation is reached. This value is based on characterization and not tested in production. It is
measured for a standard crystal resonator and it can vary significantly with the crystal manufacturer.

Note: For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.
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Electrical characteristics

STM32F427xx STM32F429xx

6.3.13
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Memory characteristics

Flash memory

The characteristics are given at TA = —40 to 105 °C unless otherwise specified.

The devices are shipped to customers with the Flash memory erased.

Table 47. Flash memory characteristics

Symbol Parameter Conditions Min Typ Max | Unit
Write / Erase 8-bit mode, Vpp = 1.7 V - 5 -
Ibp Supply current | Write / Erase 16-bit mode, Vpp =2.1V - 8 - mA
Write / Erase 32-bit mode, Vpp =3.3 V - 12 -
Table 48. Flash memory programming
Symbol Parameter Conditions Min®| Typ |Max™ | Unit
N Program/erase parallelism
torog Word programming time (PS?ZE) = x 8/1%/32 - 16 | 100 us
Program/erase parallelism
(PSIZE) = x 8 - | 400 | 800
terasEioks | Sector (16 KB) erase time gg?éaE';": e;afg paralielism | 1 350 | 600 | ms
Program/erase parallelism
(PSIZE) = x 32 - | 290 | 00
Program/erase parallelism
(PSIZE) = x 8 - 1200 | 2400
. Program/erase parallelism
terasEs4kB | Sector (64 KB) erase time (PSIZE) = x 16 - 700 | 1400 | ms
Program/erase parallelism
(PSIZE) = x 32 - | 590 | 1100
Program/erase parallelism ) 2 4
(PSIZE)=x 8
terasE128ks | Sector (128 KB) erase time gg?éaE';": e;afg paralielism | 1 413 | 26 | s
Program/erase parallelism ) 1 2
(PSIZE) =x 32
Program/erase parallelism
(PSIZE) = x 8 S R
tvE Mass erase time gg?éaET/:e;a?g parallelism - 11 22 s
Program/erase parallelism ) 8 16
(PSIZE) =x 32
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Table 58. I/0 AC characteristics(1)(2) (continued)

OSPEEDRy
[1:0] bit Symbol Parameter Conditions Min | Typ Max | Unit
value(?
CL=30pF, Vpp22.7V - - | 100@
C_=30pF, Vppz218V - - 50
; Maxi ; 3) C_=30pF, Vpp21.7V - - 425 MH
aximum frequency z
max(OJout CL=10pF Vppz27V | - | - |180@
C_=10pF, Vpp218V - - 100
11 C|_=10 pF, VDDZ1.7V - - 72.5
C_ =30pF, Vpp22.7V - - 4
C_=30pF, Vpp21.8V - - 6
Output high to low level fall |, =30 pF, Vpp 21.7 V - - 7
ttf('o)"Ut/ time and output low to high L bo ns
rI0)out  ||evel rise time C =10 pF, Vpp22.7V - - 2.5
C_ =10 pF, 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 I/O speed is configured using the OSPEEDRY[1:0] bits. Refer to the STM32F4xx reference manual for a description of
the GPIOx_SPEEDR GPIO port output speed register.

The maximum frequency is defined in Figure 36.

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

Figure 36. /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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6.3.19

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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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.
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Figure 66. PC Card/CompactFlash controller waveforms for attribute memory
write access

FMC_NCE4_1

FMC_NCE4_2  High

>4 (NCE4_1-A) th(NCE4_1-Aly-
FMC_A[10:0] TX* %
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MS32764V1

1. Only data bits 0...7 are driven (bits 8...15 remains Hi-Z).

Figure 67. PC Card/CompactFlash controller waveforms for I/O space read access
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Table 99. Switching characteristics for PC Card/CF read and write cycles
in 1/0 space("(?

Symbol Parameter Min Max Unit

tw(NIOWR) FMC_NIOWR low width 8Thcik — 0.5 - ns
tv(NIOWR-D) FMC_NIOWR low to FMC_D[15:0] valid - 0 ns
th(NIOWR-D) FMC_NIOWR high to FMC_D[15:0] invalid Tholk — 2 - ns
td(NCE4_1-NIOWR) | FMC_NCE4_1 low to FMC_NIOWR valid - 5Thelk ns
th(NCEx-NIOWR) | FMC_NCEXx high to FMC_NIOWR invalid 5Thelk - ns
td(NIORD-NCEx) |FMC_NCEXx low to FMC_NIORD valid - 5TheLk ns
th(NCEx-NIORD) | FMC_NCEXx high to FMC_NIORD) valid 6THcLkt2 - ns
tw(NIORD) FMC_NIORD low width 8Thcik — 0.5 | 8ThcLkt0.5 ns
tsu(D-NIORD) FMC_DI[15:0] valid before FMC_NIORD high Thelk - ns
td(NIORD-D) FMC_DI[15:0] valid after FMC_NIORD high 0 - ns

1. C_=30pF.

2. Guaranteed by characterization results.

NAND controller waveforms and timings

Figure 69 through Figure 72 represent synchronous waveforms, and Table 100 and
Table 101 provide the corresponding timings. The results shown in this table are obtained
with the following FMC configuration:

e COM.FMC_SetupTime = 0x01;

e COM.FMC_WaitSetupTime = 0x03;

e COM.FMC_HoldSetupTime = 0x02;

e COM.FMC_HiZSetupTime = 0x01;

e ATT.FMC_SetupTime = 0x01;

e ATT.FMC_WaitSetupTime = 0x03;

e ATT.FMC_HoldSetupTime = 0x02;

e ATT.FMC_HiZSetupTime = 0x01;

e Bank =FMC_Bank_ NAND;

e  MemoryDataWidth = FMC_MemoryDataWidth_16b;
e ECC=FMC_ECC_Enable;

e ECCPageSize = FMC_ECCPageSize_512Bytes;
e TCLRSetupTime =0;

e TARSetupTime = 0.

In all timing tables, the Ty is the HCLK clock period.
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Table 104. SDRAM write timings(1)(2)

Symbol Parameter Min Max Unit
tw(spcLk) FMC_SDCLK period 2Tholk - 0.5 2ThoLkt0.5
tySDCLKL Data) Data output valid time - 35
th(SDCLKL Data) Data output hold time 0 j
ty(SDCLKL_Add) Address valid time - 15
t4(SDCLKL_SDNWE) SDNWE valid time - 1
th(SDCLKL_SDNWE) SDNWE hold time 0 R
ty(sDCLKL_ SDNE) Chip select valid time - 0.5 i,
th(SDCLKL-_SDNE) Chip select hold time 0 -
t4(SDCLKL_SDNRAS) SDNRAS valid time - 2
th(SDCLKL_SDNRAS) SDNRAS hold time 0 _
tysbcLKL_spNcas) SDNCAS valid time - 05
ty(SDCLKL_SDNCAS) SDNCAS hold time 0 .
ty(sDCLKL NBL) NBL valid time - 05
th(spcLKL_NBL) NBLoutput time 0 -

1. CL =30 pF on data and address lines. CL=15pF on FMC_SDCLK.

2. Guaranteed by characterization results.

Table 105. LPSDR SDRAM write timings(1?

Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2Tholk = 0.5 | 2Theik*0.5
td(SDCLKL _Data) Data output valid time - 5
th(SDCLKL Data) Data output hold time 2 -
ty(sDCLKL_Add) Address valid time - 238
t4(SDCLKL-SDNWE) SDNWE valid time - 2
th(SDCLKL-SDNWE) SDNWE hold time 1 -
t4(SDCLKL- SDNE) Chip select valid time - 15
th(SDCLKL- SDNE) Chip select hold time 1 . ns
t4(SDCLKL-SDNRAS) SDNRAS valid time - 15
th(SDCLKL-SDNRAS) SDNRAS hold time 1.5 -
t4(SDCLKL-SDNCAS) SDNCAS valid time - 15
t4(sDCLKL-SDNCAS) SDNCAS hold time 1.5 -
t4(SDCLKL_NBL) NBL valid time - 15
th(SDCLKL-NBL) NBL output time 15 .
CL = 10 pF.

2. Guaranteed by characterization results.
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Application block diagrams

B.2

3

USB OTG high speed (HS) interface solutions

Figure 106. USB controller configured as peripheral, host, or dual-mode
and used in high speed mode

STM32F4xx
| 1 DP
< N FS PHY not connected
USBHS|N—V | DM
OTG Ctrl
ULPI_CLK
ULPI_D[7:0]
ULPI_DIR
ULPI <
ULPI_STP
<I::> ULPI_NXT
_________________ Xt

[]24 or 26 MHz XT("

MCO1 or MCO2

> XI

High speed
OTG PHY

_____________________________________________

usB
connector

MS19005V2

1. ltis possible to use MCO1 or MCO2 to save a crystal. It is however not mandatory to clock the STM32F42x
with a 24 or 26 MHz crystal when using USB HS. The above figure only shows an example of a possible

connection.

The ID pin is required in dual role only.
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