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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.

Cortex

Intelligent Processors by ARM*
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STM32F411xC STM32F411xE Description
Figure 3. STM32F411xC/xE block diagram
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1.

from TIMxCLK up to 100 MHz.

S74
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The timers connected to APB2 are clocked from TIMxCLK up to 100 MHz, while the timers connected to APB1 are clocked
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Functional overview

3.16.3 Regulator ON/OFF and internal power supply supervisor availability
Table 3. Regulator ON/OFF and internal power supply supervisor availability
Power supply Power supply
Package Regulator ON Regulator OFF supervisor ON supervisor OFF
UFQFPN48 Yes No Yes No
Yes Yes
WLCSP49 Yes No PDR_ON set to VDD PDR_ON eét)ernal
control
LQFP64 Yes No Yes No
LQFP100 Yes No Yes No
Yes Yes Yes Yes
UFBGA100 BYPASS_REG setto | BYPASS_REG set to PDR_ON external
VSS VDD PDR_ON set to VDD control )

1. Refer to Section 3.15: Power supply supervisor

3.17

3

Real-time clock (RTC) and backup registers

The backup domain includes:
e  The real-time clock (RTC)
e 20 backup registers

The real-time clock (RTC) is an independent BCD timer/counter. Dedicated registers contain
the second, minute, hour (in 12/24 hour), week day, date, month, year, in BCD (binary-
coded decimal) format. Correction for 28, 29 (leap year), 30, and 31 day of the month are
performed automatically. The RTC features a reference clock detection, a more precise
second source clock (50 or 60 Hz) can be used to enhance the calendar precision. The RTC
provides a programmable alarm and programmable periodic interrupts with wakeup from
Stop and Standby modes. The sub-seconds value is also available in binary format.

It is clocked by a 32.768 kHz external crystal, resonator or oscillator, the internal low-power
RC oscillator or the high-speed external clock divided by 128. The internal low-speed RC
has a typical frequency of 32 kHz. The RTC can be calibrated using an external 512 Hz
output to compensate for any natural quartz deviation.

Two alarm registers are used to generate an alarm at a specific time and calendar fields can
be independently masked for alarm comparison. To generate a periodic interrupt, a 16-bit
programmable binary auto-reload downcounter with programmable resolution is available
and allows automatic wakeup and periodic alarms from every 120 ys to every 36 hours.

A 20-bit prescaler is used for the time base clock. It is by default configured to generate a
time base of 1 second from a clock at 32.768 kHz.

The backup registers are 32-bit registers used to store 80 bytes of user application data
when Vpp power is not present. Backup registers are not reset by a system, a power reset,
or when the device wakes up from the Standby mode (see Section 3.18: Low-power
modes).

Additional 32-bit registers contain the programmable alarm subseconds, seconds, minutes,
hours, day, and date.
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STM32F411xC STM32F411xE Functional overview

3.20 Timers and watchdogs

The devices embed one advanced-control timer, seven general-purpose timers and two
watchdog timers.

All timer counters can be frozen in debug mode.

Table 4 compares the features of the advanced-control and general-purpose timers.

Table 4. Timer feature comparison

DMA | Capture/ Max. | Max.
Timer . Counter | Counter | Prescaler P Complemen- | interface | timer
Timer . request | compare
type resolution| type factor eneration | channels tary output clock | clock
g (MHz) | (MHz)
Any
Up, integer
Advanced| iy | 4pit | Down, |betweent| Yes 4 Yes 100 | 100
-control
Up/down and
65536
Any
TIM2 Up, integer
’ 32-bit Down, |between1 Yes 4 No 50 100
TIM5
Up/down and
65536
Any
TIM3 Up, integer
’ 16-bit Down, |between1 Yes 4 No 50 100
TIM4
Up/down and
General 65536
purpose Any
integer
TIM9 16-bit Up between 1 No 2 No 100 100
and
65536
Any
integer
TIM10, 16-bit Up between 1 No 1 No 100 100
TIM11
and
65536

3.20.1 Advanced-control timers (TIM1)

The advanced-control timer (TIM1) can be seen as three-phase PWM generators
multiplexed on 4 independent channels. It has complementary PWM outputs with
programmable inserted dead times. It can also be considered as a complete general-
purpose timer. Its 4 independent channels can be used for:

. Input capture

e  Output compare

e PWM generation (edge- or center-aligned modes)
e  One-pulse mode output

3
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STM32F411xC STM32F411xE Functional overview

3.20.5

3.21

3.22

3

SysTick timer

This timer is dedicated to real-time operating systems, but could also be used as a standard
downcounter. It features:

e A 24-bit downcounter

e Autoreload capability

e Maskable system interrupt generation when the counter reaches 0

e  Programmable clock source.

Inter-integrated circuit interface (I2C)

Up to three 12C bus interfaces can operate in multimaster and slave modes. They can
support the standard (up to 100 kHz) and fast (up to 400 kHz) modes. The 12C bus
frequency can be increased up to 1 MHz. For more details about the complete solution,
please contact your local ST sales representative.They also support the 7/10-bit addressing
mode and the 7-bit dual addressing mode (as slave). A hardware CRC
generation/verification is embedded.

They can be served by DMA and they support SMBus 2.0/PMBus.

The devices also include programmable analog and digital noise filters (see Table 5).

Table 5. Comparison of 12C analog and digital filters

Analog filter Digital filter

Pulse width of

. >50 ns Programmable length from 1 to 15 12C peripheral clocks
suppressed spikes

Universal synchronous/asynchronous receiver transmitters
(USART)

The devices embed three universal synchronous/asynchronous receiver transmitters
(USART1, USART2 and USARTS).

These three interfaces provide asynchronous communication, IrDA SIR ENDEC support,
multiprocessor communication mode, single-wire half-duplex communication mode and
have LIN Master/Slave capability. The USART1 and USARTG6 interfaces are able to
communicate at speeds of up to 12.5 Mbit/s. The USART2 interface communicates at up to
6.25 bit/s.

USART1 and USART2 also provide hardware management of the CTS and RTS signals,
Smart Card mode (ISO 7816 compliant) and SPI-like communication capability. All
interfaces can be served by the DMA controller.
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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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Pinouts and pin description

STM32F411xC STM32F411xE

Table 8. STM32F411xC/xE pin definitions (continued)

Pin number
e
H [«*] =]
2|« | 2| g |8 |, inname | alF g . " :
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 =
TIM4_CH2,
I12C1_SDA,
43 | 59 | D4 | 93 | B4 |PB7 /O |[FT| - |USART1_RX, -
SDIO_Do,
EVENTOUT
44 | 60 | A5 | 94 | A4 |BOOTO | | B - - VPP
TIM4_CHS3,
TIM10_CH1,
12C1_SCL,
45 | 61 B5 | 95 | A3 |PB8 /O |FT| - SPI5_MOSI/I2S5_SD, -
12C3_SDA, SDIO_D4,
EVENTOUT
TIM4_CH4,
TIM11_CH1,
12C1_SDA,
46 | 62 | C5 | 96 | B3 |PB9 /O |FT| - SPI2_NSS/I2S2_ WS, -
12C2_SDA, SDIO_D5,
EVENTOUT
TIM4_ETR,
- - - 97 | C3 |PEO /O |FT| - EVENTOUT -
- - - 98 | A2 |PE1 /O |FT| - |EVENTOUT -
47 | 63 | A6 | 99 - |VSS S | - - - -
- - B6 - H3 |PDR_ON | |FT| - - -
48 | 64 | A7 | 100 - |vDD S | - - - -

Function availability depends on the chosen device.

2. PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of current (3
mA), the use of GPIOs PC13 to PC15 in output mode is limited:

- The speed should not exceed 2 MHz with a maximum load of 30 pF.

- These 1/0Os must not be used as a current source (e.g. to drive an LED).

3. Main function after the first backup domain power-up. Later on, it depends on the contents of the RTC registers even after
reset (because these registers are not reset by the main reset). For details on how to manage these 1/Os, refer to the RTC
register description sections in the STM32F411xx reference manual.

4. FT =5V tolerant except when in analog mode or oscillator mode (for PC14, PC15, PHO and PH1).

If the device is delivered in an UFBGA100 and the BYPASS_REG pin is set to VDD (Regulator off/internal reset ON mode),
then PAO is used as an internal Reset (active low)

46/149
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STM32F411xC STM32F411xE

Memory mapping

3

Table 10. STM32F411xC/xE

register boundary addresses (continued)

Bus Boundary address Peripheral
0x4001 5400- 0x4001 FFFF Reserved
0x4001 5000 - 0x4001 53FFF SPI15/12S5
0x4001 4800 - 0x4001 4BFF TIM11
0x4001 4400 - 0x4001 47FF TIM10
0x4001 4000 - 0x4001 43FF TIM9
0x4001 3C00 - 0x4001 3FFF EXTI
0x4001 3800 - 0x4001 3BFF SYSCFG
0x4001 3400 - 0x4001 37FF SPI4/1284
0x4001 3000 - 0x4001 33FF SPI1/1281

APB2
0x4001 2C00 - 0x4001 2FFF SDIO
0x4001 2400 - 0x4001 2BFF Reserved
0x4001 2000 - 0x4001 23FF ADCA1
0x4001 1800 - 0x4001 1FFF Reserved
0x4001 1400 - 0x4001 17FF USART6
0x4001 1000 - 0x4001 13FF USART1
0x4001 0400 - 0x4001 OFFF Reserved
0x4001 0000 - 0x4001 03FF TIM1
0x4000 7400 - 0x4000 FFFF Reserved

DoclD026289 Rev 6
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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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Electrical characteristics STM32F411xC STM32F411xE

6.1.5

58/149

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 16.

Figure 16. Input voltage measurement

MCU pin

MS19010V2

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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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
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Note:

84/149

Figure 23. Low-speed external clock source AC timing diagram
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- TLSE

MSv42626V1

High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 26 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 37. 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 37. HSE 4-26 MHz oscillator characteristics(1)

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc N | Oscillator frequency 4 - 26 | MHz
Rg Feedback resistor - 200 - kQ
VDD=3'3 V,
ESR=30 Q - 450 -
C_.=5 pF @25 MHz
Ibp HSE current consumption MA
VDD=3'3 V,
ESR=30Q - 530 -
C_ =10 pF @25 MHz
Gm_crit_max | Maximum critical crystal gp, Startup - - 1 mA/N
tSU(HSE)(z) Startup time VDD is stabilized - 2 - ms

1. Guaranteed by design.

2. tsy(usk) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

For C_ 41 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 24). C, 4 and C, » 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
CL1 and CL2'

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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Figure 25. Typical application with a 32.768 kHz crystal
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6.3.9 Internal clock source characteristics

The parameters given in Table 39 and Table 40 are derived from tests performed under
ambient temperature and Vpp supply voltage conditions summarized in Table 14.

High-speed internal (HSI) RC oscillator

Table 39. HSI oscillator characteristics (1)

Symbol Parameter Conditions Min | Typ | Max | Unit
fusi Frequency - 16 - MHz
User-trimmed with the RCC_CR ) ) 1 Y
register(?) °
= oc® - -
e Accuracy of the HSI Ta=-4010125°C 8 55
RSl | oscillator Factory- |TA=-40t0105°C® | -8 - | 45 | %
calibrated To=-10to 85 °C® -4 - 4 %
Tp =25 °C*) -1 - 1 %
2y | HSI oscillator
tsurs® startup time ) 22 4 HS
2) | HSI oscillator )
lpptsi) power consumption 60 80 WA

1. Vpp =3.3V, Tp =-40 to 125 °C unless otherwise specified.
Guaranteed by design.

Guaranteed by characterization results.

-

Factory calibrated non-soldered parts.

3
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Table 60. SPI dynamic characteristics(! (continued)

Symbol Parameter Conditions Min Typ Max Unit
taso) Data output access time | Slave mode 7 - 21 ns
tyisiso) | Data output disable time | Slave mode 5 - 12 ns

Slave mode (after enable edge),

27V <Vpp<3.6V - i 13 ns
ty(so) Data output valid time

Slave mode (after enable edge), ) 1 185 ns

1.7V <Vpp<36V ’

. Slave mode (after enable edge),

th(so) Data output hold time 1.7V <Vpp< 36V 8 - - ns
tymo) Data output valid time | Master mode (after enable edge) - 4 6 ns
thmo) Data output hold time Master mode (after enable edge) 0 - - ns

1. Guaranteed by characterization results.

2. Maximum frequency in Slave transmitter mode is determined by the sum of t,(so) and tgygviy which has to fit into SCK low or
high phase preceding the SCK sampling edge. This value can be achieved when the SPI communicates with a master
having tg, i) = 0 while Duty(SCK) = 50%

Figure 34. SPI timing diagram - slave mode and CPHA =0
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I2S interface characteristics

Unless otherwise specified, the parameters given in Table 61 for the 1S interface are

derived from tests performed under the ambient temperature, fpc| kx frequency and Vpp
supply voltage conditions summarized in Table 14, with the following configuration:

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

e Capacitive load C = 30

pF

e  Measurement points are done at CMOS levels: 0.5Vpp

Refer to Section 6.3.16: I/O port characteristics for more details on the input/output alternate

function characteristics (CK,

SD, WS).

Table 61. I2S dynamic characteristics(!)
Symbol Parameter Conditions Min Max Unit
fack 12S Main clock output - 256x8K | 256xFs® | MHz
Master data: 32 bits - 64xFs
fek 12S clock frequency MHz
Slave data: 32 bits - 64xFs
Dck 12S clock frequency duty cycle | Slave receiver 30 70 %
tyws) WS valid time Master mode 0 7
thews) WS hold time Master mode 1.5 -
tsuws) WS setup time Slave mode 1.5 -
thows) WS hold time Slave mode 3 -
tsusp MR Master receiver 1 -
su(SD_MR) Data input setup time
tsu(sb_sRr) Slave receiver 25 - ns
{ Master receiver 7 -
h(SD_MR) Data input hold time
th(sb_sR) Slave receiver 2.5 -
ty(sp_sT) Slave transmitter (after enable edge) - 20
= Data output valid time
tysp_mT) Master transmitter (after enable edge) - 6
thsp_sT) Slave transmitter (after enable edge) 8 -
= Data output hold time
th(sp_mT) Master transmitter (after enable edge) 2 -

1. Guaranteed by characterization results.

2. The maximum value of 256xFs is 50 MHz (APB1 maximum frequency).

Note:

110/149

Refer to the 12S section of RM0383 reference manual for more details on the sampling

frequency (Fg).

fvck fok, and Dy values reflect only the digital peripheral behavior. The values of these

parameters might be slightly impacted by the source clock precision. D¢y depends mainly
on the value of ODD bit. The digital contribution leads to a minimum value of
(12SDIV/(2*12SDIV+0DD) and a maximum value of (I2SDIV+0ODD)/(2*12SDIV+0DD). Fg
maximum value is supported for each mode/condition.
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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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Table 83. LQPF100 - 100-pin, 14 x 14 mm, 100-pin low-profile quad flat package mechanical data

millimeters inches(!)
Symbol
Min. Typ. Max. Min. Typ. Max.
A - - 1.60 - - 0.063
A1 0.050 - 0.150 0.002 - 0.0059
A2 1.350 1.40 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
0.090 - 0.200 0.0035 - 0.0079

D 15.800 16.000 16.200 0.622 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591
D3 - 12.000 - - 0.4724 -

E 15.800 16.000 16.200 0.622 0.6299 0.6378
E1 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 - 12.000 - - 0.4724 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

K 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°
cce 0.080 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Figure 56. LQFP100 - 100-pin, 14 x 14 mm, 100-pin low-profile quad flat

recommended footprint

— 1) [\ i
S 1111000 e
DoclD026289 Rev 6 135/149




