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Introduction

— MIPI/DSI, two lanes at 1 Gbps
» Camerasensors:
— Two paralel Camera ports (up to 20 bit and up to 240 MHz peak)

— MIPI CSI-2 Serial port, supporting from 80 Mbpsto 1 Gbps speed per datalane. The CSI-2
Receiver core can manage one clock lane and up to two datalanes. Eachi.M X 6Solo/6DualLite
processor has two lanes.

» Expansion cards:
— Four MMC/SD/SDIO card ports all supporting:

— 1-bit or 4-bit transfer mode specifications for SD and SDIO cards up to UHS-| SDR-104
mode (104 MB/s max)

— 1-bit, 4-bit, or 8-hit transfer mode specificationsfor MM C cards up to 52 MHz in both SDR
and DDR modes (104 MB/s max)

 USB:
— One high speed (HS) USB 2.0 OTG (Up to 480 Mbps), with integrated HS USB Phy
— Three USB 2.0 (480 Mbps) hosts:
— One HS host with integrated High Speed Phy
— Two HS hosts with integrated HS-IC USB (High Speed Inter-Chip USB) Phy
» Expansion PCI Express port (PCle) v2.0 one lane

— PCI Express (Gen 2.0) dual mode complex, supporting Root complex operations and Endpoint
operations. Uses x1 PHY configuration.

* Miscellaneous | Ps and interfaces:

— S8l block is capable of supporting audio sample frequencies up to 192 kHz stereo inputs and
outputs with 1S mode

— ESAI is capable of supporting audio sample frequencies up to 260 kHz in 1S mode with 7.1
multi channel outputs

— Five UARTS, up to 5.0 Mbps each:
— Providing RS232 interface
— Supporting 9-bit RS485 multidrop mode

— Oneof thefive UARTs (UART1) supports 8-wire while others four supports 4-wire. Thisis
due to the SoC IOMUX limitation, since al UART IPs areidentical.

— Four eCSPI (Enhanced CSPI)

— Four 1°C, supporting 400 kbps

— Gigabit Ethernet Controller (IEEE1588 compliant), 10/100/1000* Mbps
— Four Pulse Width Modulators (PWM)

— System JTAG Controller (SIC)

— GPIO with interrupt capabilities

— 8x8 Key Pad Port (KPP)

1. The theoretical maximum performance of 1 Gbps ENET is limited to 470 Mbps (total for Tx and Rx) due to internal bus
throughput limitations. The actual measured performance in optimized environment is up to 400 Mbps. For details, see the
ERRO004512 erratum in the i.MX 6Solo/6DualLite errata document (IMX6SDLCE).
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Modules List

Table 2. i.MX 6Solo/6DualLite Modules List (continued)

Block Mnemonic Block Name Subsystem Brief Description
IPUV3H Image Processing Unit, Multimedia IPUv3H enables connectivity to displays and video
ver.3H Peripherals sources, relevant processing and synchronization and

control capabilities, allowing autonomous operation.

The IPUv3H supports concurrent output to two display

ports and concurrent input from two camera ports,

through the following interfaces:

* Parallel Interfaces for both display and camera

* Single/dual channel LVDS display interface

¢ HDMI transmitter

e MIPI/DSI transmitter

* MIPI/CSI-2 receiver

The processing includes:

* Image conversions: resizing, rotation, inversion, and
color space conversion

* A high-quality de-interlacing filter

* Video/graphics combining

* Image enhancement: color adjustment and gamut
mapping, gamma correction, and contrast
enhancement

e Support for display backlight reduction

KPP Key Pad Port Connectivity KPP Supports 8x8 external key pad matrix. KPP
Peripherals features are:

* Open drain design

* Glitch suppression circuit design

* Multiple keys detection

» Standby key press detection

LDB LVDS Display Bridge Connectivity LVDS Display Bridge is used to connect the IPU (Image
Peripherals Processing Unit) to External LVDS Display Interface.

LDB supports two channels; each channel has following

signals:

* One clock pair

* Four data pairs

Each signal pair contains LVDS special differential pad

(PadP, PadM).

MMDC Multi-Mode DDR Connectivity DDR Controller has the following features:
Controller Peripherals * Supports 16/32-bit DDR3-800 (LV) or LPDDR2-800

in i.MX 6Solo
e Supports 16/32/64-bit DDR3-800 (LV) or
LPDDR2-800 in i.MX 6DualLite
* Supports 2x32 LPDDR2-800 in i.MX 6DualLite
e Supports up to 4 GByte DDR memory space
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Modules List

Table 2. i.MX 6Solo/6DualLite Modules List (continued)

Block Mnemonic Block Name Subsystem Brief Description
OCOTP_CTRL OTP Controller Security The On-Chip OTP controller (OCOTP_CTRL) provides
an interface for reading, programming, and/or overriding
identification and control information stored in on-chip
fuse elements. The module supports
electrically-programmable poly fuses (eFUSESs). The
OCOTP_CTRL also provides a set of volatile
software-accessible signals that can be used for
software control of hardware elements, not requiring
non-volatility. The OCOTP_CTRL provides the primary
user-visible mechanism for interfacing with on-chip fuse
elements. Among the uses for the fuses are unique chip
identifiers, mask revision numbers, cryptographic keys,
JTAG secure mode, boot characteristics, and various
control signals, requiring permanent non-volatility.
OCRAM On-Chip Memory Data Path The On-Chip Memory controller (OCRAM) module is
controller designed as an interface between system’s AXI bus and
internal (on-chip) SRAM memory module.
In i.MX 6Solo/6DualLite processors, the OCRAM is
used for controlling the 128 KB multimedia RAM through
a 64-bit AXI bus.
OSC32KHz OSC32KHz Clocking Generates 32.768 KHz clock from external crystal.
PCle PCI Express 2.0 Connectivity The PCle IP provides PCI Express Gen 2.0 functionality.
Peripherals
PMU Power-Management Data Path Integrated power management unit. Used to provide
functions power to various SoC domains.
PWM-1 Pulse Width Modulation Connectivity The pulse-width modulator (PWM) has a 16-bit counter
PWM-2 Peripherals and is optimized to generate sound from stored sample
PWM-3 audio images and it can also generate tones. It uses
PWM-4 16-bit resolution and a 4x16 data FIFO to generate
sound.
RAM Internal RAM Internal Memory Internal RAM, which is accessed through OCRAM
128 KB memory controller.
RAM Secure/non-secure RAM Secured Internal Secure/non-secure Internal RAM, interfaced through
16 KB Memory the CAAM.
ROM Boot ROM Internal Memory Supports secure and regular Boot Modes. Includes read
96KB protection on 4K region for content protection.
ROMCP ROM Controller with Data Path ROM Controller with ROM Patch support
Patch
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Modules List

Table 2. i.MX 6Solo/6DualLite Modules List (continued)

Block Mnemonic Block Name

Subsystem

Brief Description

uSDHC-1
uSDHC-2
uSDHC-3
uSDHC-4

SD/MMC and SDXC
Enhanced Multi-Media
Card/ Secure Digital Host
Controller

Connectivity
Peripherals

i.MX 6Solo/6DualLite specific SoC characteristics:

All four MMC/SD/SDIO controller IPs are identical and

are based on the uSDHC IP. They are:

* Conforms to the SD Host Controller Standard
Specification version 3.0.

e Fully compliant with MMC command/response sets
and Physical Layer as defined in the Multimedia Card
System Specification, v4.2/4.3/4.4/4.41 including
high-capacity (size > 2 GB) cards HC MMC.

* Fully compliant with SD command/response sets and
Physical Layer as defined in the SD Memory Card
Specifications, v3.0 including high-capacity SDHC
cards up to 32 GB and SDXC cards up to 2 TB.

¢ Fully compliant with SDIO command/response sets
and interrupt/read-wait mode as defined in the SDIO
Card Specification, Part E1, v3.0

All four ports support:

* 1-bit or 4-bit transfer mode specifications for SD and
SDIO cards up to UHS-I SDR104 mode (104 MB/s
max)

* 1-bit, 4-bit, or 8-bit transfer mode specifications for
MMC cards up to 52 MHz in both SDR and DDR
modes (104 MB/s max)

However, the SoC level integration and I/O muxing logic

restrict the functionality to the following:

* Instances #1 and #2 are primarily intended to serve
as external slots or interfaces to on-board SDIO
devices. These ports are equipped with “Card
detection” and “Write Protection” pads and do not
support hardware reset.

e Instances #3 and #4 are primarily intended to serve
interfaces to embedded MMC memory or interfaces
to on-board SDIO devices. These ports do not have
“Card detection” and “Write Protection” pads and do
support hardware reset.

* All ports can work with 1.8 V and 3.3 V cards. There
are two completely independent I/O power domains
for Ports #1 and #2 in four bit configuration (SD
interface). Port #3 is placed in his own independent
power domain and port #4 shares power domain with
some other interfaces.

VDOA

VDOA

Multimedia
Peripherals

Video Data Order Adapter (VDOA): used to re-order
video data from the “tiled” order used by the VPU to the
conventional raster-scan order needed by the IPU.

VPU

Video Processing Unit

Multimedia
Peripherals

A high-performing video processing unit (VPU), which
covers many SD-level and HD-level video decoders and
SD-level encoders as a multi-standard video codec
engine as well as several important video processing,
such as rotation and mirroring.

See the i.MX 6Solo/6DuallLite Reference Manual
(IMX6SDLRM) for complete list of VPU’s
decoding/encoding capabilities.
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Electrical Characteristics

Table 4. JTAG Controller Interface Summary

JTAG I/0 Type On-Chip Termination
JTAG_TCK Input 47 kQ pull-up
JTAG_TMS Input 47 kQ pull-up
JTAG_TDI Input 47 kQ pull-up
JTAG_TDO 3-state output Keeper

JTAG_TRSTB Input 47 kQ pull-up
JTAG_MOD Input 100 kQ pull-up

3.2 Recommended Connections for Unused Analog Interfaces

The recommended connections for unused analog interfaces can be found in the section, “Unused analog
interfaces,” of the Hardware Development Guide for i.MX 6Quad, 6Dual, 6DualLite, 6Solo Families of
Applications Processors (IMX6DQ6SDLHDG).

4 Electrical Characteristics

This section provides the device and module-level electrical characteristicsfor thei.MX 6Solo/6DualL ite
Processors.

4.1 Chip-Level Conditions

Thissection providesthe device-level electrical characteristicsfor thelC. See Table 5for aquick reference
to the individua tables and sections.

Table 5. i.MX 6Solo/6DualLite Chip-Level Conditions

For these characteristics, ... Topic appears ...
Absolute Maximum Ratings on page 23
BGA Case 2240 Package Thermal Resistance on page 24
Operating Ranges on page 25
External Clock Sources on page 27
Maximum Supply Currents on page 28
Low Power Mode Supply Currents on page 29
USB PHY Current Consumption on page 31
PCle 2.0 Power Consumption on page 31
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Electrical Characteristics

Table 6. Absolute Maximum Ratings (continued)

Parameter Description Symbol Min Max Unit
Vin/Vout input/output voltage range (DDR pins) Vin/Vout -0.5 | OVDD+0.4 (Seenotes 1&2) |y
ESD immunity (HBM) Vesd_HBM — 2000 Vv
ESD immunity (CDM) Vesd_CDM — 500 \Y
Storage temperature range Tstorage -40 150 °C

T The absolute maximum voltage includes an allowance for 400 mV of overshoot on the 10 pins. Per JEDEC standards, the

allowed signal overshoot must be derated if NVCC_DRAM exceeds 1.575V.

2 OVDD is the I/O supply voltage.

4.1.2 Thermal Resistance

4.1.2.1 BGA Case 2240 Package Thermal Resistance

NOTE

Per JEDEC JESD51-2, the intent of thermal resistance measurementsis
solely for athermal performance comparison of one packageto another ina
standardized environment. This methodology is not meant to and will not
predict the performance of a package in an application-specific
environment.

Table 7 displays the thermal resistance data.

Table 7. Thermal Resistance Data

Rating Test Conditions Symbol Value Unit

Junction to Ambient’ Single-layer board (1s); natural convection? Roua 38 °c/wW
Four-layer board (2s2p); natural convection® ReJa 23 °c/wW

Junction to Ambient’ Single-layer board (1s); airflow 200 ft/min®3 ReJA 30 °c/wW
Four-layer board (2s2p); airflow 200 ft/min®3 ReJa 20 °C/W

Junction to Board'# — ReJs 14 °Cc/wW
Junction to Case'*® — Reyc 6 °c/wW
Junction to Package Top™® | Natural convection ¥ 2 °c/wW

1

Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)

temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal resistance.

package.

3 per JEDEC JESD51-6 with the board horizontal.

Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured on
the top surface of the board near the package.

1012.1).

Per JEDEC JESD51-2 with the single layer board horizontal. Thermal test board meets JEDEC specification for the specified

Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method

Thermal characterization parameter indicating the temperature difference between package top and the junction temperature

per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is written as Psi-JT.
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Electrical Characteristics

4.1.5 Maximum Supply Currents

The Power Virus numbers shown in Table 10 represent a use case designed specifically to show the
maximum current consumption possible. All cores are running at the defined maximum frequency and are
limited to L 1 cache accesses only to ensure no pipeline stalls. Although avalid condition, it would have a
very limited practical use case, if at all, and be limited to an extremely low duty cycle unlessthe intention
was to specifically show the worst case power consumption.

The NXP power management 1C, MM PF0100xxxx, which is targeted for the i.MX 6 series processor
family, supports the power consumption shown in Table 10, however arobust thermal design isrequired
for the increased system power dissipation.

See thei.MX 6Solo/6DualLite Power Consumption Measurement Application Note (AN4576) for more
details on typical power consumption under various use case definitions.

Table 10. Maximum Supply Currents

Power Line Conditions Max Current Unit
VDD_ARM_IN i.MX 6DualLite: 996 MHz ARM clock based on 2200 mA
Power Virus operation
i.MX 6Solo: 996 MHz ARM clock based on Power 1320 mA
Virus operation
VDD_SOC_IN 996 MHz ARM clock 1260 mA
VDD_HIGH_IN — 125! mA
VDD_SNVS_IN — 2752 uA
USB_OTG_VBUS/ — 258 mA

USB_H1_VBUS (LDO 3P0)

Primary Interface (10) Supplies

NVCC_DRAM — —4 —
NVCC_ENET N=10 Use maximum IO equation® —
NVCC_LCD N=29 Use maximum 10 equation® —
NVCC_GPIO N=24 Use maximum 10 equation® —
NVCC_CSI N=20 Use maximum IO equation® —
NVCC_EIM N=53 Use maximum IO equation® —
NVCC_JTAG N=6 Use maximum IO equation® —
NVCC_RGMII N=6 Use maximum 10 equation® —
NVCC_SD1 N=6 Use maximum 10 equation® —
NVCC_SD2 N=6 Use maximum 10 equation® —
NVCC_SD3 N=11 Use maximum IO equation® —
NVCC_NANDF N=26 Use maximum IO equation® —

i.MX 6Solo/6DualLite Applications Processors for Industrial Products, Rev. 8, 09/2017
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Electrical Characteristics

44.5 ARMPLL

Table 19. ARM PLL’s Electrical Parameters

Parameter Value
Clock output range 650 MHz ~ 1.3 GHz
Reference clock 24 MHz
Lock time <2250 reference cycles

4.5 On-Chip Oscillators

4.5.1 0SC24M

This block implements an amplifier that when combined with a suitable quartz crystal and external 1oad
capacitors implements an oscillator. The oscillator is powered from NVCC_PLL_OUT.

The system crystal oscillator consists of a Pierce-type structure running off the digital supply. A straight
forward biased-inverter implementation is used.

4.5.2 OSC32K

This block implements an amplifier that when combined with a suitable quartz crystal and external load
capacitorsimplementsalow power oscillator. It also implements a power mux such that it can be powered
from either a~3V backup battery (VDD_SNVS IN) or VDD_HIGH_IN such asthe oscillator consumes
power from VDD_HIGH_IN when that supply is available and transitions to the back up battery when
VDD_HIGH_IN islost.

In addition, if the clock monitor determinesthat the OSC32K is not present, then the source of the 32 kHz
clock will automatically switch to the internal ring oscillator.

CAUTION

Theinternal RTC oscillator does not provide an accurate frequency and is
affected by process, voltage, and temperature variations. NXP strongly
recommends using an external crystal asthe RTC_XTALI reference. If the
internal oscillator isused instead, careful consideration must be given to the
timing implications on all of the SoC modules dependent on this clock.

The OSC32k runsfrom VDD_SNVS_CAP supply, which comesfromVDD_HIGH_IN/VDD_SNVS IN.
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Electrical Characteristics

Table 33 shows the GPIO output buffer impedance (OVDD 3.3 V).
Table 33. GPIO Output Buffer Average Impedance (OVDD 3.3 V)

Parameter | Symbol Drive Strength (DSE) Typ Value Unit

001 150

010 75

. 011 50

O,r”Tfp:LEI,'CVj’ Rdrv 100 37 Q

P 101 30
110 25

111 20

4.8.2 DDR I/O Output Buffer Impedance

For details on supported DDR memory configurations, see Section 4.9.4, “Multi-Mode DDR Controller
(MMDC).

Table 34 shows DDR 1/0O output buffer impedance of i.MX 6Solo/6DualL ite processors.
Table 34. DDR I/O Output Buffer Impedance

Typical
Parameter Symbol Teslt) (._‘.onglttlons“? SE NVCC_DRAM=1.5V | NVCC_DRAM=1.2V | Unit
(Drive Strength) (DDR3) (LPDDR2)
DDR_SEL=11 DDR_SEL=10

000 Hi-Z Hi-Z
001 240 240
010 120 120

Qutput Driver 011 80 80

Impedance Rdrv 100 60 60 Q
101 48 48
110 40 40
111 34 34

Note:

1. Output driver impedance is controlled across PVTs using ZQ calibration procedure.
2. Calibration is done against 240 Q external reference resistor.
3. Output driver impedance deviation (calibration accuracy) is +5% (max/min impedance) across PVTs.

4.8.3 LVDS I/O Output Buffer Impedance

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.

4.9 System Modules Timing

This section contains the timing and electrical parameters for the modulesin each i.MX 6Solo/6DualL ite
processor.
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Electrical Characteristics

4.9.1 Reset Timings Parameters
Figure 9 shows the reset timing and Table 35 lists the timing parameters.

SRC_POR_B

(Input)
CC1

Figure 9. Reset Timing Diagram

Table 35. Reset Timing Parameters

ID Parameter Min | Max Unit

CC1 Duration of SRC_POR_B to be quallfled as valid. 1 —_— XTALOSC_RTC_XTALI cycle

4.9.2 WDOG Reset Timing Parameters
Figure 10 shows the WDOG reset timing and Table 36 lists the timing parameters.

WDOG1_B
(Output)
CC3
Figure 10. WDOG1_B Timing Diagram
Table 36. WDOG1_B Timing Parameters
ID Parameter Min | Max Unit
CC3 Duration of WDOG1_B Assertion 1 — XTALOSC_RTC_XTALI cycle

NOTE

XTALOSC_RTC_XTALI isapproximately 32 kHz.
XTALOSC_RTC_XTALI cycleisone period or approximately 30 us.

NOTE

WDOG1_B output signals (for each one of the Watchdog modules) do not
have dedicated pins, but are muxed out through the IOMUX. See the
IOMUXC chapter of the i. MX 6Solo/6DualLite Reference Manual
(IMX6SDLRM).

4.9.3 External Interface Module (EIM)
The following subsections provide information on the EIM. Maximum operating frequency for EIM data
transfer is 104 MHz. Two system clocks are used with the EIM:

* ACLK_EIM_SLOW_CLK_ROOT isused to clock the EIM module.
The maximum frequency for CLK_EIM_SLOW_CLK_ROOQOT is 132 MHz.

* ACLK_EXSC isalso used when the EIM isin synchronous mode.
The maximum frequency for ACLK_EXSC is 104 MHz.
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Timing parameters in this section that are given as afunction of register settings.

4.9.3.1 EIM Interface Pads Allocation

EIM supports 32-bit, 16-bit and 8-bit devices operating in address/data separate or multiplexed modes.
Table 37 provides EIM interface pads allocation in different modes.

Table 37. EIM Internal Module Multiplexing1

. Multiplexed
Non Multiplexed Address/Data Mode Address/Data mode
Setup 8 Bit 16 Bit 32 Bit 16 Bit 32 Bit
MUM=0, | MUM=0, | MUM=0, | MUM=0, | MUM=0, | MUM=0, | MUM=0, | MUM=1, | MUM =1,
DSZ =100|DSZ =101 |DSZ=110|DSZ =111 |DSZ =001 |DSZ =010 | DSZ =011 | DSZ = 001 | DSZ = 011
EIM_ADDR | EIM_AD | EIM_AD | EIM_AD | EIM_AD | EIM_AD EIM_AD | EIM_AD | EIM_AD | EIM_AD
[15:00] [15:00] [15:00] [15:00] [15:00] [15:00] [15:00] [15:00] [15:00] [15:00]
EIM_ADDR |EIM_ADDR|EIM_ADDR|EIM_ADDR|EIM_ADDR|EIM_ADDR|EIM_ADDR|EIM_ADDR|EIM_ADDR| EIM_DATA
[25:16] [25:16] [25:16] [25:16] [25:16] [25:16] [25:16] [25:16] [25:16] [09:00]
EIM_DATA | EIM_DATA — — — EIM_DATA — EIM_DATA| EIM_AD | EIM_AD
[07:00], [07:00] [07:00] [07:00] [07:00] [07:00]
EIM_EBO_B
EIM_DATA — EIM_DATA — — EIM_DATA — EIM_DATA| EIM_AD | EIM_AD
[15:08], [15:08] [15:08] [15:08] [15:08] [15:08]
EIM_EB1_B
EIM_DATA — — EIM_DATA — — EIM_DATA | EIM_DATA — EIM_DATA
[23:16], [23:16] [23:16] [23:16] [07:00]
EIM_EB2_B
EIM_DATA — — — EIM_DATA — EIM_DATA | EIM_DATA — EIM_DATA
[31:24], [31:24] [31:24] [31:24] [15:08]
EIM_EB3_B

1" For more information on configuration ports mentioned in this table, see the i.MX 6Solo/6DualLite reference manual.
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ESAI_TX_CLK

(Input/Output) / i A\ / \
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Figure 36. ESAI Transmitter Timing

i.MX 6Solo/6DualLite Applications Processors for Industrial Products, Rev. 8, 09/2017

74 NXP Semiconductors



Electrical Characteristics

4.11.4.4 Bus Operation Condition for 3.3 V and 1.8 V Signaling

Signaling level of SD/eMMCA4.3 and eMMC4.4/4.41 modesis 3.3 V. Signaling level of SDR104/SDR50
modeis 1.8 V. The DC parameters for the NVCC_SD1, NVCC_SD2 and NVCC_SD3 supplies are
identical to those shown in Table 22, "GPIO DC Parameters,” on page 39.

4.11.5 Ethernet Controller (ENET) AC Electrical Specifications

The following timing specs are defined at the chip 1/O pin and must be translated appropriately to arrive
at timing specs/constraints for the physical interface.

4.11.5.1 ENET MIl Mode Timing

This subsection describes M1 receive, transmit, asynchronous inputs, and serial management signal

timings.

4.11.5.1.1 MIl Receive Signal Timing (ENET_RX_DATA3,2,1,0, ENET_RX_EN,
ENET_RX_ER, and ENET_RX_CLK)

The receiver functions correctly up to an ENET_RX_CLK maximum frequency of 25 MHz + 1%. There
isno minimum frequency requirement. Additionally, the processor clock frequency must exceed twicethe
ENET_RX_CLK frequency.

Figure 41 showsMI| receive signal timings. Table 51 describesthe timing parameters (M 1-M4) shownin

the figure.

ENET_RX_CLK (input) %

ENET_RX_DATA3,2,1,0

(inputs) i >§§< >§§<

ENET_RX_EN
ENET_RX_ER

Figure 41. MIl Receive Signal Timing Diagram

Table 51. MIl Receive Signal Timing

ID Characteristic' Min Max Unit
M1 ENET_RX_DATA3,2,1,0, ENET_RX_EN, ENET_RX_ER to 5 — ns
ENET_RX_CLK setup
M2 ENET_RX_CLK to ENET_RX_DATA3,2,1,0, ENET_RX_EN, 5 — ns
ENET_RX_ER hold
M3 ENET_RX_CLK pulse width high 35% 65% ENET_RX_CLK period
M4 ENET_RX_CLK pulse width low 35% 65% ENET_RX_CLK period

1 ENET_RX_EN, ENET_RX_CLK, and ENETO_RXDO have the same timing in 10 Mbps 7-wire interface mode.
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Electrical Characteristics

The display access can be whole number of DI clock (Tdiclk) only. The IPP_DATA can not be moved
relative to the local start point. The data bus of the synchronous interface is output direction only.

4.11.10.6.2 LCD Interface Functional Description

Figure 61 depicts the LCD interface timing for a generic active matrix color TFT panel. In thisfigure,
signals are shown with negative polarity. The sequence of events for active matrix interfacetiming is:

DI_CLK internal DI clock is used for calculation of other controls.

IPP_DISP_CLK latches datainto the panel on its negative edge (when positive polarity is
selected). In active mode, IPP_DISP_CLK runs continuously.

HSY NC causes the panel to start anew line. (Usually IPUX_DIx_PINO2 isused asHSYNC.)

V SYNC causes the panel to start a new frame. It always encompasses at least one HSY NC pulse.
(Usually IPUx_DIx_PINO3 is used as VSYNC))

DRDY actslike an output enable signal to the CRT display. This output enables the data to be
shifted onto the display. When disabled, the dataisinvalid and the trace is off.
(DRDY can be used either synchronous or asynchronous generic purpose pin as well.)

VSYNC

L L]

HSYNC
_|—| LINE1 |—|LINE2 |—|LINE3 |—|LINE4 |—LINEn—l|—|LINEn U

-

e

N

HSYNC U \
DRDY —‘

G e e I e B o B R B B B il o B

IPP_DATA ><><><><X X >< > >< >< >< >< Mj

Figure 61. Interface Timing Diagram for TFT (Active Matrix) Panels

4.11.10.6.3 TFT Panel Sync Pulse Timing Diagrams

Figure 62 depicts the horizontal timing (timing of one line), including both the horizontal sync pulse and
the data. All the parameters shown in the figure are programmable. All controls are started by
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Table 66. Electrical and Timing Information (continued)

Electrical Characteristics

Symbol Parameters Test Conditions Min Typ Max Unit
tyoh(absmax) Maximum transient time — — — 20 ns
above VOH(absmax)
HS Line Drivers DC Specifications
Vop! HS Transmit Differential 80 Q<=RL<=125Q 140 200 270 mV
output voltage magnitude
AlVgop! Change in Differential output 80 Q<=RL<=125Q — — 10 mV
voltage magnitude between
logic states
Vemrx Steady-state common-mode 80 Q<=RL<=125Q 150 200 250 mV
output voltage.
AVeurx(1,0) Changes in steady-state 80 Q<=RL<=125Q — — 5 mV
common-mode output voltage
between logic states
VouHs HS output high voltage 80 Q<=RL<=125Q — — 360 mV
Zos Single-ended output — 40 50 62.5 Q
impedance.
VA4S Single-ended output — — — 10 %
impedance mismatch.
LP Line Drivers DC Specifications
VoL Output low-level SE voltage — -50 50 mV
Vou Output high-level SE voltage — 1.1 1.2 1.3 \
Zorp Single-ended output — 110 — —
impedance.
AZop(01-10) Single-ended output — — — 20 %
impedance mismatch driving
opposite level
AZp)p(0-11) Single-ended output — — — 5 %
impedance mismatch driving
same level
HS Line Receiver DC Specifications
ViDTH Differential input high voltage — — — 70 mV
threshold
VioTL Differential input low voltage — -70 — — mV
threshold
ViuHs Single ended input high — — — 460 mV
voltage
ViLHs Single ended input low — -40 — — mV
voltage
VeMmRxoe Input common mode voltage — 70 — 330 mV
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Electrical Characteristics
4.11.12.3 MIPI HS Line Driver Characteristics

Ideal Single-Ended High Speed Signals
VDN

—
Vemrx = (Vop + Von)/2

Vob() Vob)

Vbp
Ideal Differential High Speed Signals
Vobq)
ov
(Differential) ’
Vob()
Vob = Vpp - Von

Figure 66. Ideal Single-ended and Resulting Differential HS Signals
4.11.12.4 Possible AVCMTX and AVOD Distortions of the Single-ended HS Signals

ANVop (SE HS Signals)

AVoo/2
M
4
Von Vopa)
V. A
emx v Vob(g v
Vpp
A
ANopl2
Static AVeurx (SE HS Signals)
VDN
V,
VCDT,TX ¥ Voo

Dynamic/AVeurx (SE HS Signals)
Vbn

Vop

Figure 67. Possible AVCMTX and AVOD Distortions of the Single-ended HS Signals

4.11.12.5 MIPI D-PHY Switching Characteristics

Table 67. Electrical and Timing Information
Symbol Parameters Test Conditions Min Typ Max Unit
HS Line Drivers AC Specifications
— Maximum serial data rate (forward On DATAP/N outputs. 80 1000 Mbps
direction) 80Q<=RL<=125Q
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Electrical Characteristics

Table 68. DATA and FLAG Timing (continued)

Parameter Description 1 Mbit/s 100 Mbit/s | 200 Mbit/s

tEageSepTx, min Minimum allowed separation of signal transitions at transmitter 400 ns 4.00 ns 2.00 ns
package pins, including all timing defects, for example, jitter
and skew, inside the transmitter.

tEageSepRx, min Minimum separation of signal transitions, measured at the 350 ns 3.5ns 1.75ns
receiver package pins, including all timing defects, for example,
jitter and skew, inside the receiver.

tsdgeseﬂx» |
DATA 50%—1~ /507 T.80%
(TX) — 2T e
Note 1> -« < Note 2
FLAG / \ . q
™ - / D / \ 20%
'Bit —»|
thTonSkew —| t EdgeSepRx —p»|  |g—
DATA 50%% 7 50% T.80%
rRY  — |
Note 1> e —> [« Note 2
FLAG 7 s0% A~ 20%.)
(RX) : - : :

' This case shows that the DATA signal has slowed down more compared to the FLAG signal
2 This case shows that the FLAG signal has slowed down more compared to the DATA signal.

Figure 79. DATA and FLAG Signal Timing

4.11.14 PCle PHY Parameters

The PCleinterface complies with PCle specification Gen2 x1 lane and supports the PCl Express 1.1/2.0
standard.

4.11.14.1 PCIE_REXT Reference Resistor Connection

The impedance calibration process requires connection of reference resistor 200 Q. 1% precision resistor
on PCIE_REXT padsto ground. It is used for termination impedance calibration.

4.11.15 Pulse Width Modulator (PWM) Timing Parameters

This section describes the electrical information of the PWM. The PWM can be programmed to select one
of three clock signalsasits sourcefrequency. The selected clock signal ispassed through a prescaler before
being input to the counter. The output is available at the pul se-width modulator output (PWMO) external

pin.
Figure 80 depicts the timing of the PWM, and Table 69 lists the PWM timing parameters.
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Boot Mode Configuration

— 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

5 Boot Mode Configuration

This section providesinformation on boot mode configuration pins allocation and boot devicesinterfaces
allocation.

5.1 Boot Mode Configuration Pins

Table 84 provides boot options, functionality, fuse values, and associated pins. Several input pinsare aso
sampled at reset and can be used to override fuse values, depending on the value of BT_FUSE_SEL fuse.
The boot option pins arein effect when BT_FUSE_SEL fuseis'0Q’ (cleared, which isthe case for an
unblown fuse). For detailed boot mode options configured by the boot mode pins, see thei.MX
6Solo/6DualLite Fuse Map document and the System Boot chapter in i. MX 6Solo/6DualLite Reference
Manual (IMX6SDLRM).

Table 84. Fuses and Associated Pins Used for Boot

Pin Direction at Reset eFuse Name
Boot Mode Selection
BOOT_MODE1 Input N/A
BOOT_MODEO Input N/A
Boot Options’
EIM_DAO Input BOOT_CFG1[0]
EIM_DA1 Input BOOT_CFG1[1]
EIM_DA2 Input BOOT_CFG1[2]
EIM_DAS3 Input BOOT_CFG1[3]
EIM_DA4 Input BOOT_CFG1[4]
EIM_DA5 Input BOOT_CFG1[5]
EIM_DA6 Input BOOT_CFG1[6]
EIM_DA7 Input BOOT_CFG1[7]
EIM_DA8 Input BOOT_CFG2[0]
EIM_DA9 Input BOOT_CFG2[1]
EIM_DA10 Input BOOT_CFG2[2]
EIM_DA11 Input BOOT_CFG2[3]
EIM_DA12 Input BOOT_CFG2[4]
EIM_DA13 Input BOOT_CFG2[5]
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Package Information and Contact Assignments

Table 86 shows the 21 x 21 mm BGA package details.

Table 86. 21 x 21, 0.8 mm BGA Package Details

Common Dimensions

Parameter Symbol
Minimum Normal Maximum
Total Thickness A — — 1.6
Stand Off A1l 0.36 — 0.46
Substrate Thickness A2 0.26 REF
Mold Thickness A3 0.7 REF
Body Size D 21 BSC
E 21 BSC
Ball Diameter — 0.5
Ball Opening — 0.4
Ball Width b 0.44 — 0.64
Ball Pitch e 0.8BSC
Ball Count n 624
Edge Ball Center to Center D1 19.2 BSC
E1 19.2 BSC
Body Center to Contact Ball SD —
SE —
Package Edge Tolerance aaa 0.1
Mold Flatness bbb 0.2
Coplanarity ddd 0.15
Ball Offset (Package) eee 0.15
fff 0.08

Ball Offset (Ball)

i.MX 6Solo/6DualLite Applications Processors for Industrial Products, Rev. 8, 09/2017

132

NXP Semiconductors



Package Information and Contact Assignments

Table 88. 21 x 21 mm Functional Contact Assignments (continued)

Out of Reset Condition’
Ball Name Ball Power Group |Ball Type Dl\:ia;uelt Input/
(Reset Default Function Output Value?
Mode)
RGMII_TD1 F20 NVCC_RGMII DDR ALT5 GPIO6_1021 Input | 100 kQ pull-up
RGMII_TD2 E21 NVCC_RGMII DDR ALT5 GPIO6_1022 Input | 100 kQ pull-up
RGMII_TD3 A24 NVCC_RGMII DDR ALT5 GPIO6_1023 Input | 100 kQ pull-up
RGMII_TX_CTL Cc23 NVCC_RGMII DDR ALT5 GPIO6_1026 Input | 100 kQ pull-down
RGMII_TXC D21 NVCC_RGMII DDR ALT5 GPIO6_l019 Input 100 kQ pull-down
RTC_XTALI D9 | VDD_SNVS_CAP — — RTC_XTALI — —
RTC_XTALO C9 | VDD_SNVS_CAP — — RTC_XTALO — —
SD1_CLK D20 NVCC_SDf1 GPIO ALT5 GPIO1_1020 Input | 100 kQ pull-up
SD1_CMD B21 NVCC_SD1 GPIO ALT5 GPIO1_lO18 Input | 100 kQ pull-up
SD1_DATO A21 NVCC_SDf1 GPIO ALT5 GPIO1_lO16 Input | 100 kQ pull-up
SD1_DATH C20 NVCC_SD1 GPIO ALT5 GPIO1_lO17 Input | 100 kQ pull-up
SD1_DAT2 E19 NVCC_SD1 GPIO ALT5 GPIO1_l019 Input | 100 kQ pull-up
SD1_DAT3 F18 NVCC_SD1 GPIO ALT5 GPIO1_lO21 Input | 100 kQ pull-up
SD2_CLK Cc21 NVCC_SD2 GPIO ALT5 GPIO1_lO10 Input | 100 kQ pull-up
SD2_CMD F19 NVCC_SD2 GPIO ALT5 GPIO1_IO11 Input | 100 kQ pull-up
SD2_DATO0 A22 NVCC_SD2 GPIO ALT5 GPIO1_lO15 Input | 100 kQ pull-up
SD2_DATH1 E20 NVCC_SD2 GPIO ALT5 GPIO1_lO14 Input | 100 kQ pull-up
SD2_DAT2 A23 NVCC_SD2 GPIO ALT5 GPIO1_l013 Input | 100 kQ pull-up
SD2_DAT3 B22 NVCC_SD2 GPIO ALT5 GPIO1_lO12 Input | 100 kQ pull-up
SD3_CLK D14 NVCC_SD3 GPIO ALT5 GPIO7_1003 Input | 100 kQ pull-up
SD3_CMD B13 NVCC_SD3 GPIO ALT5 GPIO7_1002 Input | 100 kQ pull-up
SD3_DATO0 E14 NVCC_SD3 GPIO ALT5 GPIO7_1004 Input | 100 kQ pull-up
SD3_DAT1 F14 NVCC_SD3 GPIO ALT5 GPIO7_l005 Input | 100 kQ pull-up
SD3_DAT2 A15 NVCC_SD3 GPIO ALT5 GPIO7_1006 Input | 100 kQ pull-up
SD3_DAT3 B15 NVCC_SD3 GPIO ALT5 GPIO7_l007 Input | 100 kQ pull-up
SD3_DAT4 D13 NVCC_SD3 GPIO ALT5 GPIO7_1001 Input | 100 kQ pull-up
SD3_DAT5 C13 NVCC_SD3 GPIO ALT5 GPIO7_1000 Input | 100 kQ pull-up
SD3_DAT6 E13 NVCC_SD3 GPIO ALT5 GPIO6_1018 Input | 100 kQ pull-up
SD3_DAT7 F13 NVCC_SD3 GPIO ALT5 GPIO6_lO17 Input | 100 kQ pull-up
SD3_RST D15 NVCC_SD3 GPIO ALT5 GPIO7_1008 Input | 100 kQ pull-up
SD4_CLK E16 NVCC_NANDF GPIO ALT5 GPIO7_l010 Input | 100 kQ pull-up
SD4_CMD B17 | NVCC_NANDF GPIO ALT5 GPIO7_1009 Input | 100 kQ pull-up
SD4_DATO D18 | NVCC_NANDF GPIO ALT5 GPIO2_1008 Input | 100 kQ pull-up
SD4_DATH B19 NVCC_NANDF GPIO ALT5 GPI02_1009 Input | 100 kQ pull-up
SD4_DAT2 F17 NVCC_NANDF GPIO ALT5 GPIO2_l010 Input | 100 kQ pull-up
SD4_DAT3 A20 | NVCC_NANDF GPIO ALT5 GPIO2_l011 Input | 100 kQ pull-up
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