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Introduction

This datasheet provides the description of the STM32F411xC/xE line of microcontrollers.

The STM32F411xC/xE datasheet should be read in conjunction with RM0383 reference
manual which is available from the STMicroelectronics website www.st.com. It includes all
information concerning Flash memory programming.

For information on the Cortex®-M4 core, please refer to the Cortex®-M4 programming
manual (PM0214) available from www.st.com.
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Intelligent Processors by ARM*
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Functional overview STM32F411xC STM32F411xE

buses is 100 MHz while the maximum frequency of the high-speed APB domains is
100 MHz. The maximum allowed frequency of the low-speed APB domain is 50 MHz.

The devices embed a dedicated PLL (PLLI2S) which allows to achieve audio class
performance. In this case, the IS master clock can generate all standard sampling
frequencies from 8 kHz to 192 kHz.

3.13 Boot modes

At startup, boot pins are used to select one out of three boot options:

e  Boot from user Flash

e  Boot from system memory

e  Boot from embedded SRAM

The bootloader is located in system memory. It is used to reprogram the Flash memory by
using USART1(PA9/10), USART2(PD5/6), USB OTG FS in device mode (PA11/12) through

DFU (device firmware upgrade), 12C1(PB6/7), 12C2(PB10/3), 12C3(PA8/PB4),
SPI1(PA4/5/6/7), SP12(PB12/13/14/15) or SPI3(PA15, PC10/11/12).

For more detailed information on the bootloader, refer to Application Note: AN2606,
STM32™ microcontroller system memory boot mode.

3.14 Power supply schemes

e VDD =1.7 to 3.6 V: external power supply for I/Os with the internal supervisor
(POR/PDR) disabled, provided externally through VDD pins. Requires the use of an
external power supply supervisor connected to the VDD and NRST pins.

e Vgsa, Vppa = 1.7 to 3.6 V: external analog power supplies for ADC, Reset blocks, RCs
and PLL. Vppp and Vgga must be connected to Vpp and Vgg, respectively, with
decoupling technique.

e Vpar = 1.65t0 3.6 V: power supply for RTC, external clock 32 kHz oscillator and
backup registers (through power switch) when Vpp is not present.

Refer to Figure 17: Power supply scheme for more details.

3

20/149 DocID026289 Rev 6
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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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STM32F411xC STM32F411xE Functional overview

3.26

3.27

3.28

3

In addition to the audio PLL, a master clock input pin can be used to synchronize the 125
flow with an external PLL (or Codec output).

Secure digital input/output interface (SDIO)

An SD/SDIO/MMC/eMMC host interface is available, that supports MultiMediaCard System
Specification Version 4.2 in three different databus modes: 1-bit (default), 4-bit and 8-bit.

The interface allows data transfer at up to 50 MHz, and is compliant with the SD Memory
Card Specification Version 2.0.

The SDIO Card Specification Version 2.0 is also supported with two different databus
modes: 1-bit (default) and 4-bit.

The current version supports only one SD/SDIO/MMC4.2 card at any one time and a stack
of MMC4.1 or previous.

In addition to SD/SDIO/MMC/eMMC, this interface is fully compliant with the CE-ATA digital
protocol Rev1.1.

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

General-purpose input/outputs (GPIOs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain,
with or without pull-up or pull-down), as input (floating, with or without pull-up or pull-down)
or as peripheral alternate function. Most of the GPIO pins are shared with digital or analog
alternate functions. All GPIOs are high-current-capable and have speed selection to better
manage internal noise, power consumption and electromagnetic emission.

The 1/0O configuration can be locked if needed by following a specific sequence in order to
avoid spurious writing to the 1/Os registers.

Fast I/O handling allowing maximum 1/O toggling up to 100 MHz.
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4 Pinouts and pin description

Figure 9. STM32F411xC/xE WLCSP49 pinout
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1. The above figure shows the package bump side.
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Table 8. STM32F411xC/xE pin definitions (continued)

Pin number
e
H [«*] =]
2138|888 |fumame |55 8 . y .
2z © a < | (functionafter | =" | 2| 5§ Alternate functions | Additional functions
o o o | & < ™ |9 2
L L 3 o o reset) &
[e] o a e} m o
IS - ; ] IS =
- - - 81 C9 |PDO /O |FT| - |EVENTOUT -
- - - 82 | B9 |PD1 /O |FT| - |EVENTOUT -
TIM3_ETR,
- 54 - 83 | C8 |PD2 /O |FT| - |SDIO_CMD, -
EVENTOUT
SPI2_SCK/I2S2_CK,
- - - 84 | B8 |PD3 /O |FT| - |USART2_CTS, -
EVENTOUT
USART2_RTS,
- - - 85 | B7 |PD4 /O |FT| - EVENTOUT -
USART2_TX,
- - - 86 | A6 |PD5 /O |FT| - EVENTOUT -
SPI3_MOSI/12S3_SD,
- - - 87 | B6 |PD6 /O |FT| - |USART2_RX, -
EVENTOUT
USART2_CK,
- - - 88 | A5 |PD7 /O |FT| - EVENTOUT -
JTDO-SWO,
TIM2_CH2,
SPI1_SCKI/I281_CK,
39 | 55 | A3 | 89 | A8 |PB3 /O |FT| - |SPI3_SCKI/I2S3_CK, -
USART1_RX,
12C2_SDA,
EVENTOUT
JTRST, TIM3_CH1,
SPI1_MISO,
SPI3_MISO,
40 | 56 | A4 | 90 | A7 |PB4 /O |FT| - 12S3ext_SD, -
12C3_SDA, SDIO_DO0,
EVENTOUT
TIM3_CH2,
12C1_SMBA,
SPI1_MOSV/I2S1_8D,
41 57 | B4 | 91 C5 |PB5 /O |TC| - SPI3_MOSI/2S3_SD. -
SDIO_Ds3,
EVENTOUT
TIM4_CH1,
12C1_SCL,
42 | 58 | C4 | 92 | B5 |PB6 /O |FT| - USART1_TX, -
EVENTOUT
1S7 DoclD026289 Rev 6 45/149
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Table 9. Alternate function mapping (continued)

AF00 AF01 AF02 AF03 AF04 AF05 AF06 AF07 AF08 AF09 AF10 | AF11 | AF12 | AF13 | AF14| AF15
SPI2/1252/

Port TIM3/ TIMS/ | pcanzc2s smygls S| s | sPiaizsy 12c2/

sys_aF | Tmimimz | oo | TIMo/ 2cs | 1asarepiz | 12S3/SP14/ | USART1/ | USARTS | \2°2' | OTG1_FS SDIo

TIMA1 12S4/SPI5/ | USART2
1253
1255

I PHO - - - - - - - - - - - - - - - -
& PH1 - - - - - - - - - - - - - - - -

uonduosap uid pue sinould

IXLLYHAZEINLS DXL LYHAZEINLS



Memory mapping

STM32F411xC STM32F411xE

Table 10. STM32F411xC/xE
register boundary addresses (continued)

Bus Boundary address Peripheral

0x4000 7000 - 0x4000 73FF PWR
0x4000 6000 - 0x4000 6FFF Reserved
0x4000 5C00 - 0x4000 5FFF 12C3
0x4000 5800 - 0x4000 5BFF 12C2
0x4000 5400 - 0x4000 57FF 12C1
0x4000 4800 - 0x4000 53FF Reserved
0x4000 4400 - 0x4000 47FF USART2
0x4000 4000 - 0x4000 43FF 12S3ext
0x4000 3CO00 - 0x4000 3FFF SPI3 /1283

APB1 0x4000 3800 - 0x4000 3BFF SPI2/12S2
0x4000 3400 - 0x4000 37FF 12S2ext
0x4000 3000 - 0x4000 33FF IWDG
0x4000 2C00 - 0x4000 2FFF WWDG
0x4000 2800 - 0x4000 2BFF RTC & BKP Registers
0x4000 1000 - 0x4000 27FF Reserved
0x4000 0CO0 - 0x4000 OFFF TIM5
0x4000 0800 - 0x4000 OBFF TIM4
0x4000 0400 - 0x4000 07FF TIM3
0x4000 0000 - 0x4000 03FF TIM2

56/149
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STM32F411xC STM32F411xE

Electrical characteristics

Table 25. Typical and maximum current consumption in run mode, code with data processing
(ART accelerator enabled with prefetch) 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 31.7 33.6 34.5 35.5 37.0
External clock, PLL 84 26.9 28.6 294 30.3 31.6
zll\l[i)riipherals 64 19.6 20.9 21.5 22.3 23.5
enabled®® 50 15.6 16.7 | 172 | 18.0 | 19.1
20 7.6 8.4 8.8 9.5 10.6
HSI, PLL OFF@), a| 16 5.1 5.6 6.1 6.8 7.9
o |supply curent peripherals enabled(® 1 10 13 | 17 | 23 [ 34 |
in Run mode 100 225 242 | 249 | 260 | 27.3
el dlock. PLL ON® 84 195 | 2110 | 218 | 228 | 24.1
all peripherals‘disabled(s) 64 14.5 157 16.3 17 183
50 11.7 12.7 13.2 14.0 15.1
20 5.6 6.4 6.8 7.4 8.5
HSI, PLL OFF®) all 16 4.0 4.5 4.9 5.6 6.7
peripherals disabled(®) 1 0.9 1.2 16 29 3.3

Guaranteed by characterization results.

Refer to Table 41 and RM0383 for the possible PLL VCO setting

while the ADC is ON (ADON bit is set in the ADC_CR2 register).

analog part.

3

Guaranteed by test in production.

DoclD026289 Rev 6

Add an additional power consumption of 1.6 mA per ADC for the analog part. In applications, this consumption occurs only

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

73/149




STM32F411xC STM32F411xE Electrical characteristics

6.3.7 Wakeup time from low-power modes

The wakeup times given in Table 34 are measured starting from the wakeup event trigger up
to the first instruction executed by the CPU:

e  For Stop or Sleep modes: the wakeup event is WFE.

e  WKUP (PAO) pin is used to wakeup from Standby, Stop and Sleep modes.

Figure 21. Low-power mode wakeup

Wakeup from Stop mode,

. Option bytes are not reloaded
main regulator

CPU restart

Regulator  HSI restart Flash stop exit
ramp-up

Wakeup from Stop mode,
main regulator, Option bytes are not reloaded
flash in Deep power down mode

/ \ CPU restart

Regulator  HSI restart Flash Deep Pd recovery

ramp-up
Wakeup from Stop, Option bytes are not reloaded
regulator in low power mode
CPU restart

Regulator HSl restart Flash stop exit

ramp-up
Wakeup from Stop,
regulator in low power mode, Option bytes are not reloaded
flash in Deep power down mode

\ CPU restart
Regulator HSlIrestart Flash Deep Pd recovery
ramp-up
Wakeup from Standby mode

Regulator

OFF / \ CPU restart
Regulator HSl restart Flash Deep Pd recovery QOption bytes loading
restart

Wakeup from Sleep and Regulator

Option bytes are not reloaded
Flash in Deep power down ON

CPU restart Flash Deep Pd recovery

MS35542V1

All timings are derived from tests performed under ambient temperature and Vpp=3.3 V.
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Electrical characteristics

Table 41. Main PLL characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
VCO freq = 100 MHz 0.15 0.40
| “) PLL ti VDD -
DD(PLL) power consumption on VCO freq = 432 MHz 0.45 0.75 .
m
| (4) PLL power consumption on VCO freq = 100 MHz 0.30 i 0.40
DDA(PLL) VDDA VCO freq = 432 MHz 0.55 0.85

1. Take care of using the appropriate division factor M to obtain the specified PLL input clock values. The M factor is shared
between PLL and PLLI2S.

2. Guaranteed by design.

The use of two PLLs in parallel could degraded the Jitter up to +30%.

4. Guaranteed by characterization results.

Table 42. PLLI2S (audio PLL) characteristics

Symbol Parameter Conditions Min Typ Max Unit
foLLi2s IN PLLI2S input clock(") - 0.95(2) 1 2.10
fPLL|23_OUT PLLI2S multlpller OUtpUt clock - - - 216 MHz
fyco_out PLLI2S VCO output - 100 - 432

VCO freq = 100 MHz 75 - 200
tLock PLLI2S lock time us
VCO freq = 432 MHz 100 - 300
Cycle to cycle at RMS B 90 B
12.288 MHz on peak
48 kHz period, to - 1280 -
) N=432, R=5 peak
Master 12S clock jitter
L (3) Average frequency of
Jitter 12.288 MHz . oS
N=432,R=5 i 0 i
on 1000 samples
le t le at 48 KH
WS 125 clock jitter Cycle to cycle a ‘ ; 400 ;
on 1000 samples
4) | PLLI2S power consumption on | VCO freq = 100 MHz 0.15 0.40
IpD(PLLI2S) _ -
Vbb VCO freq = 432 MHz 0.45 0.75
mA
| (4) | PLLI2S power consumption on | VCO freq = 100 MHz 0.30 i 0.40
DDA(PLLIZS) ™ | VoA VCO freq = 432 MHz 0.55 0.85
1. Take care of using the appropriate division factor M to have the specified PLL input clock values.
2. Guaranteed by design.
3. Value given with main PLL running.
4. Guaranteed by characterization results.
1S7 DoclD026289 Rev 6 89/149
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6.3.11 PLL spread spectrum clock generation (SSCG) characteristics

The spread spectrum clock generation (SSCG) feature allows to reduce electromagnetic
interferences (see Table 49: EMI characteristics for LQFP100). It is available only on the

main PLL.
Table 43. SSCG parameter constraints
Symbol Parameter Min Typ Max(" Unit
fMod Modulation frequency - - 10 kHz
md Peak modulation depth 0.25 - 2 %
MODEPER * INCSTEP (Modulation period) * (Increment Step) - - 2151 -

1. Guaranteed by design.

Equation 1
The frequency modulation period (MODEPER) is given by the equation below:

MODEPER = round[fp| N/ (4% fyoq)]

fpLL N @nd fyoq must be expressed in Hz.
As an example:

If foL L iIn= 1 MHz, and fyyop = 1 kHz, the modulation depth (MODEPER) is given by
equation 1:

MODEPER = round[10%/ (4x 10%)] = 250

Equation 2

Equation 2 allows to calculate the increment step (INCSTEP):

INCSTEP = round[((2"° = 1)x mdx PLLN)/ (100 x 5x MODEPER)]

fyco_out must be expressed in MHz.
With a modulation depth (md) = £2 % (4 % peak to peak), and PLLN = 240 (in MHz):

INCSTEP = round[((215—1)>< 2x 240)/ (100 x 5x 250)] = 126md(quantitazed)%

An amplitude quantization error may be generated because the linear modulation profile is
obtained by taking the quantized values (rounded to the nearest integer) of MODPER and
INCSTEP. As a result, the achieved modulation depth is quantized. The percentage
quantized modulation depth is given by the following formula:

md 4% = (MODEPER x INCSTEP x 100x 5)/ ((2'°=1)x PLLN)

quantize

As a result:

md = (250 x 126 x 100 x 5)/ ((2'° 1) x 240) = 2.002%(peak)

0
quantized %

3
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Table 55. I/O AC characteristics(1(2) (continued)

OSPEEDRy
[1:0] bit Symbol Parameter Conditions Min | Typ | Max | Unit
value(?
CL =30 pF, Vpp 2 2.70 V - - | 100%
F max(10)out |Maximum frequency(®) C_ =30pF, Vppz1.7V - - 504) | MHz
C_=30pF, Vpp22.70V - - 4
1 Output high to low level fall ¢, =30 pF, Vpp21.7V - - 6
10wt |time and output low to high ns
t10jout  |jevel rise time CL =10 pF, Vpp= 2.70 V - - 25
C_=10pF, Vppz 1.7V - - 4
Pulse width of external signals
- texTipw |detected by the EXTI 10 - - ns
controller

1. Guaranteed by characterization results.

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 31.

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

Figure 31. /0 AC characteristics definition

90% 10%

| 1
EXTERNAL tiojout  +E—— P> to)out |
OUTPUT I I
ON CL < 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

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 37. I2S slave timing diagram (Philips protocol)“)

CK Input

<+ to(ck)—>!

! le»tty(SD_ST)  |es-th(SD_ST)
SDtransmit X LSB transmit(z)X MSB transmit Bitn transmit Y LSB transmit

tsu(SD_SRY) ' Lth(SD_SR)
SDreceive X LSB receive(2) MSB receive Bitn reic:ai:/? ) x LSB receive

ai14881b

tw(CKH)—N—>N—’|" tw(CKL): rfe-th(ws)
WS input ] ! | I | L
tsu(ws) E

1.

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.

Figure 38. I2S master timing diagram (Philips protocol)(!)

e— 15(CK) —>

CPOL =0
1
L
1
CPOL = 1 _\_/_
ty(WS)»! I<—>'rtw(CK|_): : th(ws)
WS output | '
! - - -
1

ty(SD_MT) th(SD_MT)
SDtransmit X LSB transmit ZX MSBtransmlt Bitn transmit LSB transmit

tsu(SD_MR th(SD_MR)
SDyeceive X LSB receive(@) MSB receive Bitn receive x LSB receive

ai14884b

1.

3

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.
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7.2 UFQFPN48 package information
Figure 49. UFQFPN48 - 48-lead, 7 x 7 mm, 0.5 mm pitch, ultra thin fine pitch
quad flat package outline
Pin 1 identifier
laser marking area
4 D »
% A A \
4
A
E| E| 149
T ¢ O v VY Seating
o) ddCJ +A1 plane
v Y e b
Detail Y
d D -
- Y
/\
Exposed pad
area < D2 >
L
C 0.500x45°
pin1 corner R0.125 typ.
Detail Z
z
AOB9_ME_V3
. Drawing is not to scale.
2. All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.
3. There is an exposed die pad on the underside of the UFQFPN package. It is recommended to connect and
solder this back-side pad to PCB ground.
Table 81. UFQFPN48 - 48-lead, 7 x 7 mm, 0.5 mm pitch, ultra thin fine pitch
quad flat package mechanical data
millimeters inches(!)
Symbol
Min. Typ. Max. Min. Typ. Max.
A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020
6.900 7.000 7.100 0.2717 0.2756 0.2795
6.900 7.000 7.100 0.2717 0.2756 0.2795
D2 5.500 5.600 5.700 0.2165 0.2205 0.2244
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Appendix B  Application block diagrams

B.1 USB OTG Full Speed (FS) interface solutions

Figure 61. USB controller configured as peripheral-only and used in Full-Speed mode
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1. The external voltage regulator is only needed when building a Vgyg powered device.

Figure 62. 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 Vg5 powered device. A basic power
switch can be used if 5V are available on the application board.
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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

3

DoclD026289 Rev 6 145/149




Revision history

STM32F411xC STM32F411xE

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

148/149

3

DoclD026289 Rev 6




