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Multi-AHB bus matrix

The 32-bit multi-AHB bus matrix interconnects all the masters (CPU, DMAs) and the slaves
(Flash memory, RAM, AHB and APB peripherals) and ensures a seamless and efficient
operation even when several high-speed peripherals work simultaneously.

Figure 4. Multi-AHB matrix
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DMA controller (DMA)

The devices feature two general-purpose dual-port DMAs (DMA1 and DMA2) with 8
streams each. They are able to manage memory-to-memory, peripheral-to-memory and
memory-to-peripheral transfers. They feature dedicated FIFOs for APB/AHB peripherals,
support burst transfer and are designed to provide the maximum peripheral bandwidth
(AHB/APB).

The two DMA controllers support circular buffer management, so that no specific code is
needed when the controller reaches the end of the buffer. The two DMA controllers also
have a double buffering feature, which automates the use and switching of two memory
buffers without requiring any special code.

Each stream is connected to dedicated hardware DMA requests, with support for software
trigger on each stream. Configuration is made by software and transfer sizes between
source and destination are independent.

3
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STM32F411xC STM32F411xE

Table 6. USART feature comparison

USART
name

Standard
features

Modem
(RTSICTS)

LIN

SPI
master

irDA

Smartcard
(ISO 7816)

Max. baud
rate in Mbit/s
(oversampling
by 16)

Max. baud
rate in Mbit/s
(oversampling
by 8)

APB
mapping

USART1

6.25

12.5

APB2
(max.

100 MHz)

USART2

APB1
(max.
50 MHz)

3.12 6.25

USARTG6

APB2
(max.
100 MHz)

6.25 12.5

3.23

3.24

3.25

30/149

Serial peripheral interface (SPI)

The devices feature five SPIs in slave and master modes in full-duplex and simplex
communication modes. SPI1, SPI4 and SPI5 can communicate at up to 50 Mbit/s, SPI2 and
SPI3 can communicate at up to 25 Mbit/s. The 3-bit prescaler gives 8 master mode
frequencies and the frame is configurable to 8 bits or 16 bits. The hardware CRC
generation/verification supports basic SD Card/MMC modes. All SPIs can be served by the
DMA controller.

The SPI interface can be configured to operate in TI mode for communications in master
mode and slave mode.

Inter-integrated sound (IZS)

Five standard 12S interfaces (multiplexed with SPI1 to SPI5) are available.They can be
operated in master or slave mode, in simplex communication modes and full duplex for [12S2
and 12S3 and can be configured to operate with a 16-/32-bit resolution as an input or output
channel. All the 12Sx audio sampling frequencies from 8 kHz up to 192 kHz are supported.
When either or both of the 12S interfaces is/are configured in master mode, the master clock
can be output to the external DAC/CODEC at 256 times the sampling frequency.

All 12Sx can be served by the DMA controller.

Audio PLL (PLLI2S)

The devices feature an additional dedicated PLL for audio 12S application. It allows to
achieve error-free 1°S sampling clock accuracy without compromising on the CPU
performance.

The PLLI2S configuration can be modified to manage an 1°s sample rate change without
disabling the main PLL (PLL) used for the CPU.

The audio PLL can be programmed with very low error to obtain sampling rates ranging
from 8 kHz to 192 kHz.

S74
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Pinouts and pin description

Table 8. STM32F411xC/xE pin definitions (continued)

Pin number

UFQFPN48
LQFP64
WLCSP49
LQFP100

UFBGA100

Pin name
(function after
reset)(!)

Pin type

1/0 structure

Notes

Alternate functions

Additional functions

1
N
s

1
w
W

P
(3]

PC4

EVENTOUT

ADC1_14

PC5

I/0

EVENTOUT

ADC1_15

18 | 26 | G5 | 35

M5

PBO

I/0

FT

TIM1_CH2N,
TIM3_CH3,
SPI5_SCK/I2S5_CK,
EVENTOUT

ADC1_8

19 | 27 | G4 | 36

M6

PB1

I/0

FT

TIM1_CH3N,
TIM3_CH4,
SPI5_NSS/I2S5_WS,
EVENTOUT

ADC1_9

20 | 28 | G3 | 37

L6

PB2

I/0

FT

EVENTOUT

BOOT1

M7

PE7

I/0

FT

TIM1_ETR,
EVENTOUT

L7

PE8

I/0

FT

TIM1_CH1N,
EVENTOUT

M8

PE9

I/0

FT

TIM1_CH1,
EVENTOUT

L8

PE10

I/0

FT

TIM1_CH2N,
EVENTOUT

M9

PE11

I/0

FT

TIM1_CH2,
SPI4_NSS/I254_ WS,
SPI5_NSS/I2S5_WS,
EVENTOUT

L9

PE12

I/0

FT

TIM1_CH3N,
SPI4_SCK/I2S4_CK,
SPI5_SCK/I2S5_CK,
EVENTOUT

M10

PE13

I/0

FT

TIM1_CHS3,

SPI4_MISO,
SPI5_MISO,
EVENTOUT

M11

PE14

I/0

FT

TIM1_CH4,
SPI4_MOSI/I2S4_SD,
SPI5_MOSI/12S5_SD,
EVENTOUT

M12

PE15

I/0

FT

TIM1_BKIN,
EVENTOUT

3
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6.1.7

6.2
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Current consumption measurement

Figure 18. Current consumption measurement scheme
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Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 11: Voltage characteristics,
Table 12: Current characteristics, and Table 13: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

Table 11. Voltage characteristics

Symbol Ratings Min Max Unit
Vpp-Vss \E/:t;r)rgﬁl main supply voltage (including Vppa, Vpp and 03 4.0
Input voltage on FT and TC pins(?® Vgs—0.3 | Vpp*t4.0 | v
VN Input voltage on any other pin Vgs—0.3 4.0
Input voltage for BOOTO Vss 9.0
[AVppyl Variations between different Vpp power pins - 50
[Vssx Vss| | Variations between all the different ground pins - 50 m

see Section 6.3.14:
Absolute maximum

VespnHewm) | Electrostatic discharge voltage (human body model) ratings (electrical

sensitivity)

1. All main power (Vpp, Vppa) and ground (Vgg, Vssa) pins must always be connected to the external power
supply, in the permitted range.

2. V)y maximum value must always be respected. Refer to Table 12 for the values of the maximum allowed
injected current.

3
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Electrical characteristics

Table 14. General operating conditions (continued)

Symbol Parameter Conditions Min | Typ | Max |Unit
UFQFPN48 - - 156
WLCSP49 - - 98
Power dissipation at
Pp T, =125 °C (range 3)(7) LQFP64 - - 106 | mW
LQFP100 - - 116
UFBGA100 - - 81
Ambient temperature for Maximum power dissipation -40 - 85
range 6 Low power dissipation(® -40 | - 105
T Ambient temperature for Maximum power dissipation -40 - 105
A
range 7 Low power dissipation(®) -40 | - 125
Ambient temperature for Maximum power dissipation -40 | - 110 | °C
range 3 Low power dissipation(®) -40 | - 130
Range 6 -40 - 105
Ty Junction temperature range Range 7 -40 - 125
Range 3 -40 - 130
1. Vpp/Vppa minimum value of 1.7 V with the use of an external power supply supervisor (refer to Section 3.15.2: Internal
reset OFF).
2. When the ADC is used, refer to Table 65: ADC characteristics.
If VREF+ pin is present, it must respect the following condition: VDDA-VREF+ < 1.2 V.
4. Itis recommended to power Vpp and Vppa from the same source. A maximum difference of 300 mV between Vpp and
Vppa can be tolerated during power-up and power-down operation.
5. Guaranteed by test in production.
6. To sustain a voltage higher than VDD+0.3, the internal Pull-up and Pull-Down resistors must be disabled
7. If Ty is lower, higher Pp values are allowed as long as T does not exceed T jax-
8. Inlow power dissipation state, T can be extended to this range as long as T; does not exceed T jax.
Table 15. Features depending on the operating power supply range
Maximum
Flash
Operating memory Maximum Flash Clock output Possible
power ADC access memory access . Flash
. - I/0 operation | frequency on
supply operation frequency frequency with G memory
. . . 1)(2) 1/0 pins .
range with no wait | wait states operations
states
(fFIashmax)
Conversion 8-bit erase
Vb =(2).7 to time up to 16 MHz® 100 MHz with6 |- No I/O . up o 30 MHz and program
21V wait states compensation operations
1.2 Msps
only
_ Conversion . 16-bit erase
Vop=21t0 | e up to 18 MHz 100 MHz with 5 1-Nol/lO up to 30 MHz | and program
24V wait states compensation .
1.2 Msps operations
1S7 DoclD026289 Rev 6 63/149
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Table 15. Features depending on the operating power supply range (continued)

Maximum
Flash
Operating memory Maximum Flash Clock output Possible
power ADC access memory access . Flash
. . /0 operation | frequency on
supply operation frequency frequency with /0 pins® memory
range with no wait | wait states (N P operations
states
(fFIashmax)
Vpp = 2410 C.onver3|on 100 MHz with 4 |~ I/0 . 16-bit erase
time up to 24 MHz . compensation |up to 50 MHz | and program
27V wait states .
2.4 Msps works operations
—upto
100 MHz
. when VDD = .
Vpp=27to | Gonversion 100 MHz with 3 |~ /9 | 30to3py |32biterase
(6) time up to 30 MHz . compensation and program
36V 2.4 Msps wait states works —upto operations
A4 ISP 50 MHz P
when Vpp =
27t03.0V

1. Applicable only when the code is executed from Flash memory. When the code is executed from RAM, no wait state is

required.

2. Thanks to the ART accelerator and the 128-bit Flash memory, the number of wait states given here does not impact the
execution speed from Flash memory since the ART accelerator allows to achieve a performance equivalent to 0 wait state
program execution.

Refer to Table 55: I/0O AC characteristics for frequencies vs. external load.

4. Vpp/Vppa minimum value of 1.7 V, with the use of an external power supply supervisor (refer to Section 3.15.2: Internal

reset OFF).

Prefetch is not available. Refer to AN3430 application note for details on how to adjust performance and power.

6. The voltage range for the USB full speed embedded PHY can drop down to 2.7 V. However the electrical characteristics of
D- and D+ pins will be degraded between 2.7 and 3 V.

6.3.2

64/149

VCAP_1/VCAP_2 external capacitors

Stabilization for the main regulator is achieved by connecting the external capacitor Cgxt to
the VCAP_1 and VCAP_2 pins. For packages supporting only 1 VCAP pin, the 2 CEXT
capacitors are replaced by a single capacitor.

CexT is specified in Table 16.

Figure 19. External capacitor Cext

C
. ] [ .
[
ESR
]
L
R Leak
MS19044V2
1. Legend: ESR is the equivalent series resistance.
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Table 24. Typical and maximum current consumption in run mode, code with data processing
(ART accelerator disabled) running from Flash memory - Vpp = 3.6 V

Max(")
Symbol | Parameter Conditions {;\-III(I:-ILZK) Typ Ta= | Ta= | Ta= | Ta= |UNit
25°C | 85°C |105°C |125°C

100 29.5 315 32.3 33.3 34.7
External clock, PLL 84 255 271 27.9 28.9 30.2
zll\l[i)riipherals 64 18.6 19.8 20.4 21.2 22.4
enabled®® 50 15.2 164 | 169 | 17.7 | 187
20 7.6 8.4 8.8 9.5 10.5

HSI, PLL OFF@), a| 16 4.8 5.2 5.7 6.5 7.5

o |supply curent peripherals enabled(® 1 0.9 13 | 16 | 24 | 34 |

in Run mode 100 20.4 218 | 227 | 238 | 251
el dlock. PLL ON® 84 184 | 1920 | 209 | 21.1 | 224

all peripherals‘disabled(s) 64 135 14.5 152 159 7.2

50 11.3 12.2 12.8 13.6 14.7

20 5.6 6.4 6.7 7.4 8.5

HSI, PLL OFF®) all 16 3.6 4.1 4.5 52 6.3

peripherals disabled(®) 1 0.9 1.2 16 23 3.4

1. Guaranteed by characterization results.
2. Referto Table 41 and RM0383 for the possible PLL VCO setting

3. Add an additional power consumption of 1.6 mA per ADC for the analog part. In applications, this consumption occurs only
while the ADC is ON (ADON bit is set in the ADC_CR2 register).

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

5. Guaranteed by test in production.

3
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Table 33. Peripheral current consumption (continued)

Peripheral Ipp (Typ) Unit

TIM1 5.71

TIM9 2.86

TIM10 1.79

TIM11 2.02
OTG_FS 23.93

APB2 ADC1®) 2.98

(up to 100 MHz) SPI1 1.19 HAMHRz

USART1 3.10

USART6 2.86

SDIO 5.95

SPI4 1.31

SYSCFG 0.71

A

Valid if all the DMA streams are activated (please refer to the reference manual RM0383).

For N DMA streams activated (up to 8 activated streams, refer to the reference manual RM0383).
I2SMOD bit set in SPI_I2SCFGR register, and then the 12SE bit set to enable 12S peripheral.
When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.6

mA for the analog part.

DocID026289 Rev 6
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Electrical characteristics

6.3.13

3

Table 46. Flash memory programming with Vpp voltage (continued)

Symbol Parameter Conditions Min® | Typ | Max(™ | Unit
Vorog Programming voltage 2.7 - 3.6 \Y
Vpp Vpp voltage range 7 - 9 \Y
Minimum current sunk on
lpp the Vpp pin 10 ) i mA
3) Cumulative time during ) )
tvpp which Vpp is applied 1 | hour
1. Guaranteed by design.
2. The maximum programming time is measured after 100K erase operations.
3. Vpp should only be connected during programming/erasing.
Table 47. Flash memory endurance and data retention
Value
Symbol | Parameter Conditions Unit
Min("
Tp =-40to + 85 °C (temp. range 6)
Nenp | Endurance Tp =-40to + 105 °C (temp. range 7) 10 kcycles
Tp =-40to + 125 °C (temp. range 3)
1 keycle® at T, = 85 °C 30
1 keycle® at Ty = 105 °C 10
trer | Data retention Years
1 keycle® at Ty = 125 °C 3
10 keyclel® at Tp = 55 °C 20

1. Guaranteed by characterization results.

2. Cycling performed over the whole temperature range.

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A burst of fast transient voltage (positive and negative) is applied to Vpp and Vgg
through a 100 pF capacitor, until a functional disturbance occurs. This test is compliant
with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 49. They are based on the EMS levels and classes
defined in application note AN1709.

DocID026289 Rev 6
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 31 and

Table 55, respectively.

Unless otherwise specified, the parameters given in Table 55 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 14.
Table 55. I/0 AC characteristics(1(2)
OSPEEDRYy
[1:0] bit Symbol Parameter Conditions Min | Typ | Max | Unit
value(?
C =50 pF, Vpp22.70 V - - 4
C_ =50 pF, Vpp= 1.7 V - - 2
fmax(o)out |Maximum frequency(®) - °b MHz
CL=10pF, Vpp=2.70 V - - 8
00 C_=10pF, Vpp= 1.7V - - 4
Output high to low level fall _ _
ttf('o)o“t/ time and output low to high g'é_\/So PF, Vpp=1.7 Vo - - 100 | ns
r(I0)out jevel rise time '
C =50 pF, Vpp22.70 V - - 25
C =50pF, Vpp=21.7V - - 12.5
fmax(o)out |Maximum frequency(®) = °p MHz
C_ =10 pF, Vpp22.70 V - - 50
o C_=10pF, Vpp= 1.7V - - 20
CL =50 pF, Vpp 22.7 V - - 10
Output high to low level fall C, =50 pF, Vpp= 1.7 V - - 20
ttf('o)o"t/ time and output low to high = Pb ns
r(I0)out | |avel rise time CL=10pF, Vpp22.70V - - 6
CL=10 pF, Vpp2 1.7V - - 10
C_ =40 pF, Vpp22.70V - - | 504
f T o CL =40 pF, Vpp= 1.7V - - 2 |
aximum frequency z
max(10jout CL=10 pF, Vpp 2 2.70 V _ [ - T 100@
0 C_=10pF,Vpp21.7V - - | 504
CL =40 pF, VDDZ 270V - - 6
Output high to low level fall C_ =40 pF, Vpp= 1.7 V - - 10
ttf('o)o‘“/ time and output low to high = bo ns
r(I0)out  ||evel rise time C_=10pF, Vpp22.70V - - 4
C_ =10 pF, Vpp= 1.7 V - - 6
Kys DoclD026289 Rev 6 101/149
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6.3.17 NRST pin characteristics
The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rp (see Table 53).
Unless otherwise specified, the parameters given in Table 56 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized
in Table 14. Refer to Table 53: I/O static characteristics for the values of VIH and VIL for
NRST pin.
Table 56. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
Weak pull-up equivalent
Rpy resistor) Vin=Vss 30 40 50 kQ
VF(NRST)(Z) NRST Input filtered pulse - - 100 ns
VnenrsT)? [NRST Input not filtered pulse Vpp > 2.7V 300 - - ns
. Internal Reset
TnrsT out | Generated reset pulse duration source 20 - - us

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

2. Guaranteed by design.

Figure 32. Recommended NRST pin protection

VDD
External
reset circuit (1)
o T NRST() RPU Internal Reset
! - Fiter |——»
T
T - B STM32F

ai14132c

1. The reset network protects the device against parasitic resets.

2. The user must ensure that the level on the NRST pin can go below the V) (yrsT) max level specified in
Table 56. Otherwise the reset is not taken into account by the device.

3
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6.3.18

6.3.19

104/149

TIM timer characteristics

The parameters given in Table 57 are guaranteed by design.

Refer to Section 6.3.16: I/O port characteristics for details on the input/output alternate
function characteristics (output compare, input capture, external clock, PWM output).

Table 57. TIMx characteristics(1(2)

Symbol Parameter Conditions(® Min Max Unit
AHB/APBX prescaler=1 1 - tTIMxCLK
or2or 4, leMXCLK =

) L 100 MHz 1.9 - ns
tres(rim) | Timer resolution time
AHB/APBx prescaler>4, 1 - trimxcLk
fT||V|XCLK =100 MHz 11.9 _ ns
et Timer external clock 0 frimxcLk/2 MHz
frequency on CH1 to CH4 frivxcLk = 100 MHz 0 50 MHz
Rest)y  |Timer resolution - 16/32 bit
16-bit counter clock
tcounTER |period when internal clock |frimxcLk = 100 MHz 0.0119 780 us
is selected
65536 trimMxcLk
Maximum possible count B 65536 X
t
MAX_COUNT | yith 32-bit counter
frimxcLk = 100 MHz - 51.1 S

1. TIMx is used as a general term to refer to the TIM1 to TIM11 timers.
Guaranteed by design.

3. The maximum timer frequency on APB1 is 50 MHz and on APB2 is up to 100 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 I°C interface meets the requirements of the standard I°C communication protocol with
the following restrictions: the 1/0 pins SDA and SCL are mapped to 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.

The I%C characteristics are described in Table 58. Refer also to Section 6.3.16: /O port
characteristics for more details on the input/output alternate function characteristics (SDA
and SCL).

The I2C bus interface supports standard mode (up to 100 kHz) and fast mode (up to 400
kHz). The I°C bus frequency can be increased up to 1 MHz. For more details about the
complete solution, please contact your local ST sales representative.

3
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Figure 33. I2C bus AC waveforms and measurement circuit
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1. Rg = series protection resistor.
2. Rp = external pull-up resistor.
3. Vpp joc is the I2C bus power supply.

Table 59. SCL frequency (fpc| 1= 50 MHz, Vpp = Vpp_j2¢ = 3.3 V)@

12C_CCR value
fsc (khz) Rp =4.7 kQ
400 0x8019
300 0x8021
200 0x8032
100 0x0096
50 0x012C
20 0x02EE

1. Rp = External pull-up resistance, fgg = 12c speed

2. For speeds around 200 kHz, the tolerance on the achieved speed is of £5%. For other speed ranges, the
tolerance on the achieved speed is 12%. These variations depend on the accuracy of the external
components used to design the application.
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Table 65. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
{(2) |Injection trigger conversion fapc = 30 MHz - - 0.100 s
lat latency - - 30 | 1fape
.. @ |Regular trigger conversion fapc =30 MHz - - 0.067 s
latr latency _ _ 260 [ 1/fanc
f =30 MHz 0.100 - 16 us
ts(z) Sampling time ADC
3 - 480 1fapc
tSTAB(z) Power-up time - 2 3 us
fADC =30 MHz
0.50 - 16.40
12-bit resolution Hs
fADC =30 MHz
0.43 - 16.34
10-bit resolution Hs
(2) | Total conversion time (including fapc = 30 MHz i
tcony sampling time) 8-bit resolution 0.37 16.27 HS
fADC =30 MHz
0.30 - 16.20 s
6-bit resolution H
9 to 492 (tg for sampling +n-bit resolution for successive
“\S 1fanc
approximation)
12-bit resolution
- - 2 M
Single ADC SpS
Sampling rate 12-bit resolution
fs(z) (fapc = 30 MHz, and Interlea\r;eogsal ADC - - 3.75 Msps
ts = 3 ADC cycles)
12-bit resolution
Interleave Triple ADC - - 6 Msps
mode
ADC Vggrg DC current
IVREF+(2) consumption in conversion - 300 500 MA
mode
ADC Vppa DC current
| & consumption in conversion - 1.6 1.8 mA
VDDA
mode

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

2. Guaranteed by characterization results.

3. VRer-+ is internally connected to Vppa and Vreg. is internally connected to Vgga.

4. Rapc maximum value is given for Vpp=1.7 V, and minimum value for Vpp=3.3 V.

5. For external triggers, a delay of 1/fpc k2 must be added to the latency specified in Table 65.
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Table 76. Dynamic characteristics: SD / MMC characteristics(1(2)

Symbol Parameter Conditions Min Typ Max Unit
fop glgglé frequency in data transfer ) 0 ) 50 MHz
- SDIO_CK/fPCLK2 frequency ratio - - - 8/3 -
ty(ckL) | Clock low time fop = 50 MHz 10.5 1 - o
tw(ckn) | Clock high time fop = 50 MHz 8.5 9 -

CMD, D inputs (referenced to CK) in MMC and SD HS mode

tisu Input setup time HS fpp = 50 MHz 25 - -
fpp = 50 MHz 5
-40°C<Tp< 125°C ns
tiH Input hold time HS
fpp = 50 MHz 25
-40°C<Tp<+85°C '
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time HS fpp = 50 MHz - 3.5 4
ns
toH Output hold time HS fop = 50 MHz 2 - -
CMD, D inputs (referenced to CK) in SD default mode
tisup Input setup time SD fpp = 25 MHz 3 - -
ns
tiHD Input hold time SD fpp = 25 MHz 4 - -
CMD, D outputs (referenced to CK) in SD default mode
tovp | Output valid default time SD fpp =25 MHz - 5 5.5
ns
toup Output hold default time SD fpp =25 MHz 4.5 - -
1. Guaranteed by characterization results.
2. Vpp=271t03.6V.
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Package information

3

Figure 56. LQFP100 - 100-pin, 14 x 14 mm, 100-pin low-profile quad flat

recommended footprint

— 1) [\ i
S 1111000 e
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Figure 63. USB controller configured in dual mode and used in Full-Speed mode

VDD
T 5V to VDD
voltage
regulator“)
T
GPIO EN, o
Current limiter |5v powel
GPIO+IRQ k. Overcurrent | power switch®
STM32F411xCxE
VBUS| 5
PA9 v %
PA11 DM %
o
[ OSe-N PA12 ol o
I p®] ¢
T PA10 3
OSC_OouT 2
- vss| 3
12
MS35540V1

The external voltage regulator is only needed when building a Vg5 powered device.

2. The current limiter is required only if the application has to support a Vgys powered device. A basic power
switch can be used if 5 V are available on the application board.

3. The ID pin is required in dual role only.

3
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B.2 Sensor Hub application example
Figure 64. Sensor Hub application example
Accelerometer
Gyroscope
Magnetometer
STM32F411xE scL
48- and 49-pin package PB6/PB10/PA8 12C Pressure
PB7/PBY/PB4 |SDA
15x GPIO PB13 |SLK 125 — Ambient light
—— GPIO
PB15 |DATA
;&H BOOTO Proximity
VDD PA9 ITX
UART Micro
PDRON PA10 [RX
SWDIO} pp 13 a4 |NSS
JTAG |SWCLH pp 14 SCK
PAS SPI
SWO | pg3 HOST
pagMsO
—]NRsT pa7 |Mos!
OSC 32k P14 oG
l:II PA1/PA3 f——=——— Temperature/Humidity
I T PC15
xT Up to 10 ADC inputs possible for the 48 and 49 pins package
MS35548V1
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Table 88. Document revision history

Date

Revision

Changes

21-Nov-2016

Updated:

— Features

— Figure 1: Compatible board design for LQFP100 package

— Figure 2: Compatible board design for LQFP64 package

— Figure 3: STM32F411xC/xE block diagram

— Figure 22: High-speed external clock source AC timing diagram
— Figure 23: Low-speed external clock source AC timing diagram
— Figure 33: 12C bus AC waveforms and measurement circuit

— Figure 58: UFBGA100 - 100-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid
array package outline

— Table 2: STM32F411xC/xE features and peripheral counts
— Table 8: STM32F411xC/xE pin definitions

— Table 13: Thermal characteristics

— Table 14: General operating conditions

— From Table 20: Typical and maximum current consumption, code with data processing
(ART accelerator disabled) running from SRAM - VDD = 1.7 V to Table 31: Typical
and maximum current consumptions in VBAT mode

— Table 35: High-speed external user clock characteristics
— Table 36: Low-speed external user clock characteristics
— Table 39: HSI oscillator characteristics

— Table 47: Flash memory endurance and data retention
— Table 51: Electrical sensitivities

— Table 53: 1/O static characteristics

— Table 76: Dynamic characteristics: SD / MMC characteristics
— Table 86: Ordering information scheme

Added:

— One-time programmable bytes

— Table 85: Package thermal characteristics

05-Dec-2016

Updated:

— Table 27: Typical and maximum current consumptions in Stop mode - VDD = 1.7 V
— Table 28: Typical and maximum current consumption in Stop mode - VDD=3.6 V

— Table 29: Typical and maximum current consumption in Standby mode - VDD= 1.7 V
— Table 30: Typical and maximum current consumption in Standby mode - VDD= 3.6 V
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