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a wide range of applications, offering a balance of
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Details

Product Status Discontinued at Digi-Key

Core Processor ARM® Cortex®-M7

Core Size 32-Bit Single-Core

Speed 600MHz

Connectivity CANbus, EBI/EMI, Ethernet, I²C, MMC/SD/SDIO, SAI, SPDIF, SPI, UART/USART, USB OTG

Peripherals Brown-out Detect/Reset, DMA, POR, PWM, WDT

Number of I/O 127

Program Memory Size -

Program Memory Type External Program Memory

EEPROM Size -

RAM Size 512K x 8

Voltage - Supply (Vcc/Vdd) 3V ~ 3.6V

Data Converters A/D 20x12b

Oscillator Type External, Internal

Operating Temperature 0°C ~ 95°C (TJ)

Mounting Type Surface Mount

Package / Case 196-LFBGA

Supplier Device Package 196-LFBGA (10x10)

Purchase URL https://www.e-xfl.com/product-detail/nxp-semiconductors/mimxrt1051dvl6a

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/mimxrt1051dvl6a-4450019
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


i.MX RT1050 Crossover Processors for Consumer Products, Rev. 1, 03/2018

2 NXP Semiconductors

i.MX RT1050 introduction

The i.MX RT1050 is specifically useful for applications such as:

• Industrial Human Machine Interfaces (HMI)

• Motor Control

• Home Appliance

1.1 Features
The i.MX RT1050 processors are based on Arm Cortex-M7 MPCore™ Platform, which has the 
following features:

• Supports single Arm Cortex-M7 MPCore with:
— 32 KB L1 Instruction Cache

— 32 KB L1 Data Cache

— Full featured Floating Point Unit (FPU) with support of the VFPv5 architecture

— Support the Armv7-M Thumb instruction set

• Integrated MPU, up to 16 individual protection regions

• Up to 512 KB I-TCM and D-TCM in total

• Frequency of 600 MHz

• Cortex M7 CoreSight™ components integration for debug

• Frequency of the core, as per Table 9, "Operating ranges," on page 19. 

The SoC-level memory system consists of the following additional components:

— Boot ROM (96 KB)

— On-chip RAM (512 KB)

– Configurable RAM size up to 512 KB shared with M7 TCM

• External memory interfaces:

— 8/16-bit SDRAM, up to SDRAM-166

— 8/16-bit SLC NAND FLASH, with ECC handled in software

— SD/eMMC

— SPI NOR FLASH

— Parallel NOR FLASH with XIP support

— Single/Dual channel Quad SPI FLASH with XIP support

• Timers and PWMs:

— Two General Programmable Timers (GPT)

– 4-channel generic 32-bit resolution timer

– Each support standard capture and compare operation

— Four Periodical Interrupt Timer (PIT)

– Generic 16-bit resolution timer

– Periodical interrupt generation

— Four Quad Timers (QTimer)
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– 4-channel generic 16-bit resolution timer for each

– Each support standard capture and compare operation

– Quadrature decoder integrated

— Four FlexPWMs

– Up to 8 individual PWM channels for each

– 16-bit resolution PWM suitable for Motor Control applications

— Four Quadrature Encoder/Decoders

Each i.MX RT1050 processor enables the following interfaces to external devices (some of them are 
muxed and not available simultaneously):

• Display Interface:

— Parallel RGB LCD interface

– Support 8/16/24 bit interface

– Support up to 1366 x 768 WXGA resolution

– Support Index color with 256 entry x 24 bit color LUT

– Smart LCD display with 8/16-bit MPU/8080 interface

• Audio:

— S/PDIF input and output

— Three synchronous audio interface (SAI) modules supporting I2S, AC97, TDM, and 
codec/DSP interfaces

— MQS interface for medium quality audio via GPIO pads

• Generic 2D graphics engine:

— BitBlit

— Flexible image composition options—alpha, chroma key

— Image rotation (90, 180, 270)

— Porter-Daff operation

— Image size

— Color space conversion

— Multiple pixel format support (RGB, YUV444, YUV422, YUV420, YUV400)

— Standard 2D-DMA operation

• Camera sensors:

— Support 24-bit, 16-bit, and 8-bit CSI input

• Connectivity:

— Two USB 2.0 OTG controllers with integrated PHY interfaces

— Two Ultra Secure Digital Host Controller (uSDHC) interfaces

– MMC 4.5 compliance with HS200 support up to 200 MB/sec

– SD/SDIO 3.0 compliance with 200 MHz SDR signaling to support up to 100 MB/sec

– Support for SDXC (extended capacity)
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— One 10/100 M Ethernet controller with support for IEEE1588

— Eight universal asynchronous receiver/transmitter (UARTs) modules

— Four I2C modules

— Four SPI modules

— Two FlexCAN modules

• GPIO and Pin Multiplexing:

— General-purpose input/output (GPIO) modules with interrupt capability

— Input/output multiplexing controller (IOMUXC) to provide centralized pad control

— Two FlexIOs

The i.MX RT1050 processors integrate advanced power management unit and controllers:

• Full PMIC integration. On-chip DCDC and LDO

• Temperature sensor with programmable trip points

• GPC hardware power management controller

The i.MX RT1050 processors support the following system debug:

• Arm CoreSight debug and trace architecture

• Trace Port Interface Unit (TPIU) to support off-chip real-time trace

• Support for 5-pin (JTAG) and SWD debug interfaces selected by eFuse

Security functions are enabled and accelerated by the following hardware:

• High Assurance Boot (HAB)

• Data Co-Processor (DCP):

— AES-128, ECB, and CBC mode

— SHA-1 and SHA-256

— CRC-32

• Bus Encryption Engine (BEE)

— AES-128, ECB, and CTR mode

— On-the-fly QSPI Flash decryption

• True random number generation (TRNG)

• Secure Non-Volatile Storage (SNVS)

— Secure real-time clock (RTC)

— Zero Master Key (ZMK)

• Secure JTAG Controller (SJC)

NOTE

The actual feature set depends on the part numbers as described in Table 1. 
Functions such as display and camera interfaces, connectivity interfaces, 
and security features are not offered on all derivatives.
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NOTE

The currents on the VDD_HIGH_CAP and VDD_USB_CAP were 
identified to be the voltage divider circuits in the USB-specific level 
shifters.

4.2 System power and clocks

This section provide the information about the system power and clocks.

4.2.1 Power supplies requirements and restrictions

The system design must comply with power-up sequence, power-down sequence, and steady state 
guidelines as described in this section to guarantee the reliable operation of the device. Any deviation 
from these sequences may result in the following situations:

• Excessive current during power-up phase

• Prevention of the device from booting

• Irreversible damage to the processor (worst-case scenario)

4.2.1.1 Power-up sequence

The below restrictions must be followed:

• VDD_SNVS_IN supply must be turned on before any other power supply or be connected 
(shorted) with VDD_HIGH_IN supply.

• If a coin cell is used to power VDD_SNVS_IN, then ensure that it is connected before any other 
supply is switched on.

• When internal DCDC is enabled, external delay circuit is required to delay the 
“DCDC_PSWITCH” signal 1 ms after DCDC_IN is stable.

• POR_B should be held low during the entire power up sequence.

NOTE

The POR_B input (if used) must be immediately asserted at power-up and 
remain asserted until after the last power rail reaches its working voltage. In 
the absence of an external reset feeding the POR_B input, the internal POR 
module takes control. See the i.MX RT1050 Reference Manual 
(IMXRT1050_RM) for further details and to ensure that all necessary 
requirements are being met.

NOTE

Need to ensure that there is no back voltage (leakage) from any supply on 
the board towards the 3.3 V supply (for example, from the external 
components that use both the 1.8 V and 3.3 V supplies).

NOTE

USB_OTG1_VBUS, USB_OTG2_VBUS, and VDDA_ADC_3P3 are not 
part of the power supply sequence and may be powered at any time.
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4.2.2.2.4 DCDC

DCDC can be configured to operate on power-save mode when the load current is less than 50 mA. During 
the power-save mode, the converter operates with reduced switching frequency in PFM mode and with a 
minimum quiescent current to maintain high efficiency.

DCDC can detect the peak current in the P-channel switch. When the peak current exceeds the threshold, 
DCDC will give an alert signal, and the threshold can be configured. By this way, DCDC can roughly 
detect the current loading.

DCDC also includes the following protection functions:

• Over current protection. In run mode, DCDC shuts down when detecting abnormal large current in 
the P-type power switch.

• Over voltage protection. DCDC shuts down when detecting the output voltage is too high.

• Low voltage detection. DCDC shuts down when detecting the input voltage is too low.

For additional information, see the i.MX RT1050 Reference Manual (IMXRT1050RM).

4.2.3 PLL’s electrical characteristics

This section provides PLL electrical characteristics.

4.2.3.1 Audio/Video PLL’s electrical parameters

4.2.3.2 528 MHz PLL

Table 14. Audio/Video PLL’s electrical parameters

Parameter Value

Clock output range 650 MHz ~1.3 GHz

Reference clock 24 MHz

Lock time <11250 reference cycles

Table 15. 528 MHz PLL’s electrical parameters

Parameter Value

Clock output range 528 MHz PLL output

Reference clock 24 MHz

Lock time <11250 reference cycles
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power from VDD_HIGH_IN when that supply is available and transitions to the backup battery when 
VDD_HIGH_IN is lost.

In addition, if the clock monitor determines that the OSC32K is not present, then the source of the 32 K 
will automatically switch to a crude internal ring oscillator. The frequency range of this block is 
approximately 10–45 kHz. It highly depends on the process, voltage, and temperature.

The OSC32k runs from VDD_SNVS_CAP supply, which comes from the 
VDD_HIGH_IN/VDD_SNVS_IN. The target battery is a ~3 V coin cell. Proper choice of coin cell type 
is necessary for chosen VDD_HIGH_IN range. Appropriate series resistor (Rs) must be used when 
connecting the coin cell. Rs depends on the charge current limit that depends on the chosen coin cell. For 
example, for Panasonic ML621: 

• Average Discharge Voltage is 2.5 V

• Maximum Charge Current is 0.6 mA

For a charge voltage of 3.2 V, Rs = (3.2-2.5)/0.6 m = 1.17 k.

4.3 I/O parameters

This section provide parameters on I/O interfaces.

4.3.1 I/O DC parameters

This section includes the DC parameters of the following I/O types:

Table 19. OSC32K main characteristics

Min Typ Max Comments 

Fosc — 32.768 KHz — This frequency is nominal and determined mainly by the crystal selected. 
32.0 K would work as well. 

Current consumption — 4 A — The 4 A is the consumption of the oscillator alone (OSC32k). Total supply 
consumption will depend on what the digital portion of the RTC consumes. 
The ring oscillator consumes 1 A when ring oscillator is inactive, 20 A 
when the ring oscillator is running. Another 1.5 A is drawn from vdd_rtc in 
the power_detect block. So, the total current is 6.5 A on vdd_rtc when the 
ring oscillator is not running.

Bias resistor — 14 M — This integrated bias resistor sets the amplifier into a high gain state. Any 
leakage through the ESD network, external board leakage, or even a 
scope probe that is significant relative to this value will debias the amp. The 
debiasing will result in low gain, and will impact the circuit's ability to start 
up and maintain oscillations.

Crystal Properties 

Cload — 10 pF — Usually crystals can be purchased tuned for different Cloads. This Cload 
value is typically 1/2 of the capacitances realized on the PCB on either side 
of the quartz. A higher Cload will decrease oscillation margin, but 
increases current oscillating through the crystal.

ESR — 50 k 100 k Equivalent series resistance of the crystal. Choosing a crystal with a higher 
value will decrease the oscillating margin.
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4.3.1.3 LVDS I/O DC parameters

The LVDS interface complies with TIA/EIA 644-A standard. See TIA/EIA STANDARD 644-A, 
“Electrical Characteristics of Low Voltage Differential Signaling (LVDS) Interface Circuits” for details.

Table 22 shows the Low Voltage Differential Signaling (LVDS) I/O DC parameters.

4.3.2 I/O AC parameters

This section includes the AC parameters of the following I/O types:

• General Purpose I/O (GPIO)

Figure 4 shows load circuit for output, and Figure 5 show the output transition time waveform.

Figure 4. Load circuit for output

Figure 5. Output transition time waveform

4.3.2.1 General purpose I/O AC parameters

The I/O AC parameters for GPIO in slow and fast modes are presented in the Table 23 and Table 24, 
respectively. Note that the fast or slow I/O behavior is determined by the appropriate control bits in the 
IOMUXC control registers.

Table 22. LVDS I/O DC characteristics

Parameter Symbol Test Conditions Min Typ Max Unit

Output Differential Voltage VOD Rload-100  Diff 250 350 450 mV

Output High Voltage VOH IOH = 0 mA 1.25 1.375 1.6 V

Output Low Voltage VOL IOL = 0 mA 0.9 1.025 1.25 V

Offset Voltage VOS — 1.125 1.2 1.375 V

Test PointFrom Output
Under Test

CL

CL includes package, probe and fixture capacitance

0 V

OVDD

20%

80% 80%

20%

tr tf
Output (at pad)
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Figure 6. Impedance matching load for measurement
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Figure 16. SEMC input timing in SYNC mode

4.5.2 FlexSPI parameters

Measurements are with a load 15 pf and input slew rate of 1 V/ns.

4.5.2.1 FlexSPI input/read timing

There are four sources for the internal sample clock for FlexSPI read data:

• Dummy read strobe generated by FlexSPI controller and looped back internally 
(FlexSPIn_MCR0[RXCLKSRC] = 0x0)

• Dummy read strobe generated by FlexSPI controller and looped back through the 
DQS pad (FlexSPIn_MCR0[RXCLKSRC] = 0x1)

• Read strobe provided by memory device and input from DQS pad 
(FlexSPIn_MCR0[RXCLKSRC] = 0x3)

The following sections describe input signal timing for each of these four internal sample clock sources.

4.5.2.1.1 SDR mode with FlexSPIn_MCR0[RXCLKSRC] = 0x0, 0x1

Table 35. FlexSPI input timing in SDR mode where FlexSPIn_MCR0[RXCLKSRC] = 0X0

Symbol Parameter Min Max Unit 

— Frequency of operation — 60 MHz

TIS Setup time for incoming data 8.67 — ns

TIH Hold time for incoming data 0 — ns

Table 36. FlexSPI input timing in SDR mode where FlexSPIn_MCR0[RXCLKSRC] = 0X1

Symbol Parameter Min Max Unit 

— Frequency of operation — 133 MHz

TIS Setup time for incoming data 2 — ns

TIH Hold time for incoming data 1 — ns
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Figure 31. SPDIF_SR_CLK timing diagram

Figure 32. SPDIF_ST_CLK timing diagram

4.8 Analog

The following sections provide information about analog interfaces. 

4.8.1 DCDC

Table 51 introduces the DCDC electrical specifications.

SPDIF_SR_CLK high period srckph 16.0 — ns

SPDIF_SR_CLK low period srckpl 16.0 — ns

Modulating Tx clock (SPDIF_ST_CLK) period stclkp 40.0 — ns

SPDIF_ST_CLK high period stclkph 16.0 — ns

SPDIF_ST_CLK low period stclkpl 16.0 — ns

Table 51. DCDC electrical specifications

Mode Buck mode, one output Notes

Input voltage 2.9 V (A0);
3.3 V (A1)

Min = 2.8 V
Max = 3.0 V (A0) and 3.6 V A1)

Output voltage 1.1 V Configurable 0.8 ~ 1.575 V with 25 mV one 
step in the Run mode

Max loading 500 mA —

Table 50. SPDIF timing parameters (continued)

Characteristics Symbol
Timing Parameter Range

Unit 
Min Max

SPDIF_SR_CLK

(Output)

VM VM

srckp

srckphsrckpl

SPDIF_ST_CLK

(Input)

VM VM

stclkp

stclkphstclkpl
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Figure 33. 12-bit ADC input impedance equivalency diagram

Input Resistance ADLPC=0, ADHSC=1 RADIN — 5 7 kohms —

ADLPC=0, ADHSC=0 — 12.5 15 kohms —

ADLPC=1, ADHSC=0 — 25 30 kohms —

Analog Source 
Resistance 

12 bit mode fADCK = 
40MHz ADLSMP=0, 
ADSTS=10, ADHSC=1 

RAS — — 1 kohms Tsamp=150
ns 

RAS depends on Sample Time Setting (ADLSMP, ADSTS) and ADC Power Mode (ADHSC, ADLPC). See charts for Minimum 
Sample Time vs RAS

ADC Conversion Clock 
Frequency 

ADLPC=0, ADHSC=1 
12 bit mode 

fADCK 4 — 40 MHz —

ADLPC=0, ADHSC=0 
12 bit mode 

4 — 30 MHz —

ADLPC=1, ADHSC=0 
12 bit mode 

4 — 20 MHz —

1 Typical values assume VDDAD = 3.0 V, Temp = 25°C, fADCK=20 MHz unless otherwise stated. Typical values are for reference 
only and are not tested in production.

2 DC potential differences

Table 52. 12-bit ADC operating conditions (continued)

Characteristic Conditions Symb Min Typ1 Max Unit Comment 
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Figure 36. LPSPI Slave mode timing (CPHA = 0)

Figure 37. LPSPI Slave mode timing (CPHA = 1)
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4.9.7 USB PHY parameters

This section describes the USB-OTG PHY parameters.

The USB PHY meets the electrical compliance requirements defined in the Universal Serial Bus Revision 
2.0 OTG with the following amendments.

• USB ENGINEERING CHANGE NOTICE

— Title: 5V Short Circuit Withstand Requirement Change

— Applies to: Universal Serial Bus Specification, Revision 2.0

• Errata for USB Revision 2.0 April 27, 2000 as of 12/7/2000

• USB ENGINEERING CHANGE NOTICE

— Title: Pull-up/Pull-down resistors

— Applies to: Universal Serial Bus Specification, Revision 2.0

• USB ENGINEERING CHANGE NOTICE

— Title: Suspend Current Limit Changes

— Applies to: Universal Serial Bus Specification, Revision 2.0

• USB ENGINEERING CHANGE NOTICE

— Title: USB 2.0 Phase Locked SOFs

— Applies to: Universal Serial Bus Specification, Revision 2.0

• On-The-Go and Embedded Host Supplement to the USB Revision 2.0 Specification

— Revision 2.0 plus errata and ecn June 4, 2010

• Battery Charging Specification (available from USB-IF)

— Revision 1.2, December 7, 2010

— Portable device only

4.10 Timers

This section provide information on timers.

4.10.1 Pulse Width Modulator (PWM) characteristics

This section describes the electrical information of the PWM.

4.10.2 Quad timer timing

Table 68 listed the timing parameters.

Table 67. PWM timing parameters

Parameter Symbo Min Typ Max Unit

PWM Clock Frequency — 80 — 120 MHz

Power-up Time tpu — 25 — s
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Figure 47. Quad timer timing

Table 68. Quad timer timing

Characteristic Symbo Min1

1 T = clock cycle. For 60 MHz operation, T = 16.7 ns.

Max Unit See Figure

Timer input period TIN 2T + 6 — ns

Timer input high/low period TINHL 1T + 3 — ns

Timer output period TOUT 33 — ns

Timer output high/low period TOUTHL 16.7 — ns
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5 Boot mode configuration
This section provides information on boot mode configuration pins allocation and boot devices interfaces 
allocation.

5.1 Boot mode configuration pins
Table 69 provides boot options, functionality, fuse values, and associated pins. Several input pins are also 
sampled at reset and can be used to override fuse values, depending on the value of BT_FUSE_SEL fuse. 
The boot option pins are in effect when BT_FUSE_SEL fuse is ‘0’ (cleared, which is the case for an 
unblown fuse). For detailed boot mode options configured by the boot mode pins, see the i.MX RT1050 
Fuse Map document and the System Boot chapter in i.MX RT1050 Reference Manual (IMXRT1050_RM).

5.2 Boot device interface allocation

The following tables list the interfaces that can be used by the boot process in accordance with the specific 
boot mode configuration. The tables also describe the interface’s specific modes and IOMUXC allocation, 
which are configured during boot when appropriate.

Table 69. Fuses and associated pins used for boot

Pad Default setting on reset eFuse name Details

GPIO_AD_B0_04 100 K pull-down BOOT_MODE0

GPIO_AD_B0_05 100 K pull-down BOOT_MODE1

GPIO_B0_04 100 K pull-down BT_CFG[0] Boot Options, Pin value overrides 
fuse settings for BT_FUSE_SEL = 
‘0’. Signal Configuration as Fuse 
Override Input at Power Up. 
These are special I/O lines that 
control the boot up configuration 
during product development. In 
production, the boot configuration 
can be controlled by fuses.

GPIO_B0_05 100 K pull-down BT_CFG[1]

GPIO_B0_06 100 K pull-down BT_CFG[2]

GPIO_B0_07 100 K pull-down BT_CFG[3]

GPIO_B0_08 100 K pull-down BT_CFG[4]

GPIO_B0_09 100 K pull-down BT_CFG[5]

GPIO_B0_10 100 K pull-down BT_CFG[6]

GPIO_B0_11 100 K pull-down BT_CFG[7]

GPIO_B0_12 100 K pull-down BT_CFG[8]

GPIO_B0_13 100 K pull-down BT_CFG[9]

GPIO_B0_14 100 K pull-down BT_CFG[10]

GPIO_B0_15 100 K pull-down BT_CFG[11]

Table 70. Boot trough NAND

PAD Name IO Function ALT Comments

GPIO_EMC_00 semc.DATA[0] ALT 0 —

GPIO_EMC_01 semc.DATA[1] ALT 0 —

GPIO_EMC_02 semc.DATA[2] ALT 0 —



i.MX RT1050 Crossover Processors for Consumer Products, Rev. 1, 03/2018

80 NXP Semiconductors

Package information and contact assignments

6 Package information and contact assignments
This section includes the contact assignment information and mechanical package drawing.

6.1 10 x 10 mm package information

6.1.1 10 x 10 mm, 0.65 mm pitch, ball matrix

Figure 48 shows the top, bottom, and side views of the 10 x 10 mm MAPBGA package.
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GPIO_AD_B1_05 K12 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[21] Input Keeper

GPIO_AD_B1_06 J12 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[22] Input Keeper

GPIO_AD_B1_07 K10 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[23] Input Keeper

GPIO_AD_B1_08 H13 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[24] Input Keeper

GPIO_AD_B1_09 M13 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[25] Input Keeper

GPIO_AD_B1_10 L13 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[26] Input Keeper

GPIO_AD_B1_11 J13 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[27] Input Keeper

GPIO_AD_B1_12 H12 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[28] Input Keeper

GPIO_AD_B1_13 H11 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[29] Input Keeper

GPIO_AD_B1_14 G12 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[30] Input Keeper

GPIO_AD_B1_15 J14 NVCC_GPIO Digital 
GPIO

ALT5 GPIO1.IO[31] Input Keeper

GPIO_B0_00 D7 NVCC_GPIO Digital 
GPIO

ALT5 GPIO2.IO[0] Input Keeper

GPIO_B0_01 E7 NVCC_GPIO Digital 
GPIO

ALT5 GPIO2.IO[1] Input Keeper

GPIO_B0_02 E8 NVCC_GPIO Digital 
GPIO

ALT5 GPIO2.IO[2] Input Keeper

GPIO_B0_03 D8 NVCC_GPIO Digital 
GPIO

ALT5 GPIO2.IO[3] Input Keeper

GPIO_B0_04 C8 NVCC_GPIO Digital 
GPIO

ALT5 GPIO2.IO[4] Input Keeper

GPIO_B0_05 B8 NVCC_GPIO Digital 
GPIO

ALT5 GPIO2.IO[5] Input Keeper

GPIO_B0_06 A8 NVCC_GPIO Digital 
GPIO

ALT5 GPIO2.IO[6] Input Keeper

GPIO_B0_07 A9 NVCC_GPIO Digital 
GPIO

ALT5 GPIO2.IO[7] Input Keeper

GPIO_B0_08 B9 NVCC_GPIO Digital 
GPIO

ALT5 GPIO2.IO[8] Input Keeper

GPIO_B0_09 C9 NVCC_GPIO Digital 
GPIO

ALT5 GPIO2.IO[9] Input Keeper

Table 82. 10 x 10 mm functional contact assignments (continued)
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4.9.3.2 eMMC4.4/4.41 (dual data rate) AC timing

Figure 39 depicts the timing of eMMC4.4/4.41. Table 59 lists the eMMC4.4/4.41 timing characteristics. 
Be aware that only DATA is sampled on both edges of the clock (not applicable to CMD).

Table 58. SD/eMMC4.3 interface timing specification

ID Parameter Symbols Min Max Unit

Card Input Clock

SD1 Clock Frequency (Low Speed) fPP
1

1 In low speed mode, card clock must be lower than 400 kHz, voltage ranges from 2.7 to 3.6 V.

0 400 kHz

Clock Frequency (SD/SDIO Full Speed/High Speed) fPP
2

2 In normal (full) speed mode for SD/SDIO card, clock frequency can be any value between 0–25 MHz. In high-speed mode, 
clock frequency can be any value between 0–50 MHz.

0 25/50 MHz

Clock Frequency (MMC Full Speed/High Speed) fPP
3

3 In normal (full) speed mode for MMC card, clock frequency can be any value between 0–20 MHz. In high-speed mode, clock 
frequency can be any value between 0–52 MHz.

0 20/52 MHz

Clock Frequency (Identification Mode) fOD 100 400 kHz

SD2 Clock Low Time tWL 7 — ns

SD3 Clock High Time tWH 7 — ns

SD4 Clock Rise Time tTLH — 3 ns

SD5 Clock Fall Time tTHL — 3 ns

uSDHC Output/Card Inputs SD_CMD, SDx_DATAx (Reference to CLK)

SD6 uSDHC Output Delay tOD -6.6 3.6 ns

uSDHC Input/Card Outputs SD_CMD, SDx_DATAx (Reference to CLK)

SD7 uSDHC Input Setup Time tISU 2.5 — ns

SD8 uSDHC Input Hold Time4

4 To satisfy hold timing, the delay difference between clock input and cmd/data input must not exceed 2 ns.

tIH 1.5 — ns


