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• NEON MPE coprocessor

— SIMD Media Processing Architecture

— NEON register file with 32x64-bit general-purpose registers

— NEON Integer execute pipeline (ALU, Shift, MAC)

— NEON dual, single-precision floating point execute pipeline (FADD, FMUL)

— NEON load/store and permute pipeline

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

— Boot ROM, including HAB (96 KB)

— Internal multimedia / shared, fast access RAM (OCRAM, 256 KB) 

— Secure/non-secure RAM (16 KB)

• External memory interfaces:

— 16-bit, 32-bit, and 64-bit DDR3-1066, LVDDR3-1066, and 1/2 LPDDR2-1066 channels, 
supporting DDR interleaving mode, for 2x32 LPDDR2-1066

— 8-bit NAND-Flash, including support for Raw MLC/SLC, 2 KB, 4 KB, and 8 KB page size, 
BA-NAND, PBA-NAND, LBA-NAND, OneNAND™ and others. BCH ECC up to 40 bit.

— 16/32-bit NOR Flash. All EIMv2 pins are muxed on other interfaces.

— 16/32-bit PSRAM, Cellular RAM

Each i.MX 6Dual/6Quad processor enables the following interfaces to external devices (some of them are 
muxed and not available simultaneously):

• Hard Disk Drives—SATA II, 3.0 Gbps

• Displays—Total five interfaces available. Total raw pixel rate of all interfaces is up to 450 
Mpixels/sec, 24 bpp. Up to four interfaces may be active in parallel.

— One Parallel 24-bit display port, up to 225 Mpixels/sec (for example, WUXGA at 60 Hz or dual 
HD1080 and WXGA at 60 Hz)

— LVDS serial ports—One port up to 165 Mpixels/sec or two ports up to 85 MP/sec (for example, 
WUXGA at 60 Hz) each

— HDMI 1.4 port

— MIPI/DSI, two lanes at 1 Gbps

• Camera sensors:

— Parallel Camera port (up to 20 bit and up to 240 MHz peak)

— MIPI CSI-2 serial camera port, supporting up to 1000 Mbps/lane in 1/2/3-lane mode and up to 
800 Mbps/lane in 4-lane mode. The CSI-2 Receiver core can manage one clock lane and up to 
four data lanes. Each i.MX 6Dual/6Quad processor has four 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-I SDR-104 
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)
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• 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 (PCIe) v2.0 one lane

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

• Miscellaneous IPs and interfaces:

— SSI block capable of supporting audio sample frequencies up to 192 kHz stereo inputs and 
outputs with I2S mode

— ESAI is capable of supporting audio sample frequencies up to 260kHz in I2S mode with 7.1 
multi channel outputs

— Five UARTs, up to 5.0 Mbps each:

– Providing RS232 interface

– Supporting 9-bit RS485 multidrop mode

– One of the five UARTs (UART1) supports 8-wire while others four supports 4-wire. This is 
due to the SoC IOMUX limitation, since all UART IPs are identical.

— Five eCSPI (Enhanced CSPI)

— Three I2C, supporting 400 kbps

— Gigabit Ethernet Controller (IEEE1588 compliant), 10/100/10001 Mbps

— Four Pulse Width Modulators (PWM)

— System JTAG Controller (SJC)

— GPIO with interrupt capabilities

— 8x8 Key Pad Port (KPP)

— Sony Philips Digital Interconnect Format (SPDIF), Rx and Tx

— Two Controller Area Network (FlexCAN), 1 Mbps each

— Two Watchdog timers (WDOG)

— Audio MUX (AUDMUX)

The i.MX 6Dual/6Quad processors integrate advanced power management unit and controllers:

• Provide PMU, including LDO supplies, for on-chip resources

• Use Temperature Sensor for monitoring the die temperature

• Support DVFS techniques for low power modes

• Use Software State Retention and Power Gating for ARM and MPE

• Support various levels of system power modes

• Use flexible clock gating control scheme
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 
ERR004512 erratum in the i.MX 6Dual/6Quad errata document (IMX6DQCE).
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2 Architectural Overview
The following subsections provide an architectural overview of the i.MX 6Dual/6Quad processor system.

2.1 Block Diagram
Figure 2 shows the functional modules in the i.MX 6Dual/6Quad processor system.

Figure 2. i.MX 6Dual/6Quad Industrial Grade System Block Diagram

NOTE
The numbers in brackets indicate number of module instances. For example, 
PWM (4) indicates four separate PWM peripherals.
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SDMA Smart Direct Memory 
Access

System 
Control 
Peripherals

The SDMA is multi-channel flexible DMA engine. It helps in maximizing 
system performance by off-loading the various cores in dynamic data 
routing. It has the following features:
 • Powered by a 16-bit Instruction-Set micro-RISC engine
 • Multi-channel DMA supporting up to 32 time-division multiplexed DMA 

channels
 • 48 events with total flexibility to trigger any combination of channels
 • Memory accesses including linear, FIFO, and 2D addressing
 • Shared peripherals between ARM and SDMA 
 • Very fast context-switching with 2-level priority based preemptive 

multi-tasking
 • DMA units with auto-flush and prefetch capability
 • Flexible address management for DMA transfers (increment, 

decrement, and no address changes on source and destination 
address)

 • DMA ports can handle unit-directional and bi-directional flows (copy 
mode)

 • Up to 8-word buffer for configurable burst transfers
 • Support of byte-swapping and CRC calculations
 • Library of Scripts and API is available

SJC System JTAG 
Controller

System 
Control 
Peripherals

The SJC provides JTAG interface, which complies with JTAG TAP 
standards, to internal logic. The i.MX 6Dual/6Quad processors use JTAG 
port for production, testing, and system debugging. In addition, the SJC 
provides BSR (Boundary Scan Register) standard support, which 
complies with IEEE1149.1 and IEEE1149.6 standards. 
The JTAG port must be accessible during platform initial laboratory 
bring-up, for manufacturing tests and troubleshooting, as well as for 
software debugging by authorized entities. The i.MX 6Dual/6Quad SJC 
incorporates three security modes for protecting against unauthorized 
accesses. Modes are selected through eFUSE configuration.

SNVS Secure Non-Volatile 
Storage

Security Secure Non-Volatile Storage, including Secure Real Time Clock, Security 
State Machine, Master Key Control, and Violation/Tamper Detection and 
reporting.

SPDIF Sony Philips Digital 
Interconnect Format

Multimedia 
Peripherals

A standard audio file transfer format, developed jointly by the Sony and 
Phillips corporations. It supports Transmitter and Receiver functionality.

SSI-1
SSI-2
SSI-3

I2S/SSI/AC97 
Interface

Connectivity 
Peripherals

The SSI is a full-duplex synchronous interface, which is used on the 
processor to provide connectivity with off-chip audio peripherals. The SSI 
supports a wide variety of protocols (SSI normal, SSI network, I2S, and 
AC-97), bit depths (up to 24 bits per word), and clock / frame sync options.
The SSI has two pairs of 8x24 FIFOs and hardware support for an 
external DMA controller to minimize its impact on system performance. 
The second pair of FIFOs provides hardware interleaving of a second 
audio stream that reduces CPU overhead in use cases where two time 
slots are being used simultaneously.

Table 2. i.MX 6Dual/6Quad Modules List (continued)

Block 
Mnemonic

Block Name Subsystem Brief Description
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— At power up, an internal ring oscillator is used. After crystal oscillator is stable, the clock 
circuit switches over to the crystal oscillator automatically.

— Higher accuracy than ring oscillator.

— If no external crystal is present, then the ring oscillator is used.

The decision to choose a clock source should be based on real-time clock use and precision timeout.

4.1.5 Maximum Supply Currents

Power consumption is highly dependent on the application. Estimating the maximum supply currents 
required for power supply design is difficult because the use case that requires maximum supply current 
is not a realistic use case.

To help illustrate the effect of the application on power consumption, data was collected while running 
industry standard benchmarks that are designed to be compute and graphic intensive. The results provided 
are intended to be used as guidelines for power supply design.

Description of test conditions:

• The Power Virus data shown in Table 8 represent a use case designed specifically to show the 
maximum current consumption possible for the ARM core complex. All cores are running at the 
defined maximum frequency and are limited to L1 cache accesses only to ensure no pipeline stalls. 
Although a valid condition, it would have a very limited, if any, practical use case, and be limited 
to an extremely low duty cycle unless the intention was to specifically cause the worst case power 
consumption.

• EEMBC CoreMark: Benchmark designed specifically for the purpose of measuring the 
performance of a CPU core. More information available at www.eembc.org/coremark. Note that 
this benchmark is designed as a core performance benchmark, not a power benchmark. This use 
case is provided as an example of power consumption that would be typical in a 
computationally-intensive application rather than the Power Virus.

• 3DMark Mobile 2011: Suite of benchmarks designed for the purpose of measuring graphics and 
overall system performance. More information available at www.rightware.com/benchmarks. 
Note that this benchmark is designed as a graphics performance benchmark, not a power 
benchmark. This use case is provided as an example of power consumption that would be typical 
in a very graphics-intensive application.

• Devices used for the tests were from the high current end of the expected process variation.

The Freescale power management IC, MMPF0100xxxx, which is targeted for the i.MX 6 series processor 
family, supports the power consumption shown in Table 8, however a robust thermal design is required for 
the increased system power dissipation.

See the i.MX 6Dual/6Quad Power Consumption Measurement Application Note (AN4509) for more 
details on typical power consumption under various use case definitions.
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STOP_OFF  • ARM LDO set to 0.9 V
 • SoC LDO set to 1.225 V 
 • PU LDO is power gated
 • HIGH LDO set to 2.5 V
 • PLLs disabled
 • DDR is in self refresh

VDD_ARM_IN (1.4 V) 7.5 mA

VDD_SOC_IN (1.4 V) 13.5 mA

VDD_HIGH_IN (3.0 V) 3.7 mA

Total 41 mW

STANDBY  • ARM and PU LDOs are power gated
 • SoC LDO is in bypass
 • HIGH LDO is set to 2.5 V
 • PLLs are disabled
 • Low voltage
 • Well Bias ON
 • Crystal oscillator is enabled

VDD_ARM_IN (0.9 V) 0.1 mA

VDD_SOC_IN (0.9 V) 13 mA

VDD_HIGH_IN (3.0 V) 3.7 mA

Total 22 mW

Deep Sleep Mode
(DSM)

 • ARM and PU LDOs are power gated
 • SoC LDO is in bypass
 • HIGH LDO is set to 2.5 V
 • PLLs are disabled
 • Low voltage
 • Well Bias ON
 • Crystal oscillator and bandgap are disabled

VDD_ARM_IN (0.9 V) 0.1 mA

VDD_SOC_IN (0.9 V) 2 mA

VDD_HIGH_IN (3.0 V) 0.5 mA

Total 3.4 mW

SNVS Only  • VDD_SNVS_IN powered
 • All other supplies off
 • SRTC running

VDD_SNVS_IN (2.8V) 41 μA

Total 115 μW

1 The typical values shown here are for information only and are not guaranteed. These values are average values measured 
on a worst-case wafer at 25°C.

Table 9. Stop Mode Current and Power Consumption (continued)

Mode Test Conditions Supply Typical1 Unit
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4.1.7 USB PHY Current Consumption

4.1.7.1 Power Down Mode

In power down mode, everything is powered down, including the VBUS valid detectors, typ condition. 
Table 10 shows the USB interface current consumption in power down mode.

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.

4.1.8 SATA Typical Power Consumption

Table 11 provides SATA PHY currents for certain Tx operating modes.

NOTE
Tx power consumption values are provided for a single transceiver. If 
T = single transceiver power and C = Clock module power, the total power 
required for N lanes = N x T + C.

Table 10. USB PHY Current Consumption in Power Down Mode

VDD_USB_CAP (3.0 V) VDD_HIGH_CAP (2.5 V) NVCC_PLL_OUT (1.1 V) 

Current 5.1 μA 1.7 μA <0.5 μA 

Table 11. SATA PHY Current Drain

Mode Test Conditions Supply Typical Current Unit

P0: Full-power state1 Single Transceiver SATA_VP 11 mA

SATA_VPH 13

Clock Module SATA_VP 6.9

SATA_VPH 6.2

P0: Mobile2 Single Transceiver SATA_VP 11 mA

SATA_VPH 11

Clock Module SATA_VP 6.9

SATA_VPH 6.2

P0s: Transmitter idle Single Transceiver SATA_VP 9.4 mA

SATA_VPH 2.9

Clock Module SATA_VP 6.9

SATA_VPH 6.2
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4.7.2 DDR I/O AC Parameters

The LPDDR2 interface mode fully complies with JESD209-2B LPDDR2 JEDEC standard release June, 
2009. The DDR3/DDR3L interface mode fully complies with JESD79-3D DDR3 JEDEC standard release 
April, 2008.

Table 27 shows the AC parameters for DDR I/O operating in LPDDR2 mode.

Table 28 shows the AC parameters for DDR I/O operating in DDR3/DDR3L mode.

Table 27. DDR I/O LPDDR2 Mode AC Parameters1

1 Note that the JEDEC LPDDR2 specification (JESD209_2B) supersedes any specification in this document.

Parameter Symbol Test Condition Min Typ Max Unit

AC input logic high Vih(ac) — Vref + 0.22 — OVDD V

AC input logic low Vil(ac) — 0 — Vref – 0.22 V

AC differential input high voltage2

2 Vid(ac) specifies the input differential voltage |Vtr – Vcp| required for switching, where Vtr is the “true” input signal and Vcp is 
the “complementary” input signal. The Minimum value is equal to Vih(ac) – Vil(ac).

Vidh(ac) — 0.44 — — V

AC differential input low voltage Vidl(ac) — — — 0.44 V

Input AC differential cross point voltage3

3 The typical value of Vix(ac) is expected to be about 0.5 × OVDD. and Vix(ac) is expected to track variation of OVDD. Vix(ac) 
indicates the voltage at which differential input signal must cross.

Vix(ac) Relative to Vref -0.12 — 0.12 V

Over/undershoot peak Vpeak — — — 0.35 V

Over/undershoot area (above OVDD
or below OVSS)

Varea 533 MHz — — 0.3 V-ns

Single output slew rate, measured 
between Vol(ac) and Voh(ac)

tsr 50 Ω to Vref.
5 pF load.

Drive impedance = 4 0 Ω ±30%

1.5 — 3.5 V/ns

50 Ω to Vref.
5pF load.

Drive impedance = 60 Ω ±30%

1 — 2.5

Skew between pad rise/fall asymmetry + 
skew caused by SSN

tSKD clk = 533 MHz — — 0.1 ns

Table 28. DDR I/O DDR3/DDR3L Mode AC Parameters1

Parameter Symbol Test Condition Min Typ Max Unit

AC input logic high Vih(ac) — Vref + 0.175 — OVDD V

AC input logic low Vil(ac) — 0 — Vref – 0.175 V

AC differential input voltage2 Vid(ac) — 0.35 — — V

Input AC differential cross point voltage3 Vix(ac) Relative to Vref Vref – 0.15 — Vref + 0.15 V

Over/undershoot peak Vpeak — — — 0.4 V

Over/undershoot area (above OVDD
or below OVSS)

Varea 533 MHz — — 0.5 V-ns
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4.9.3.2 General EIM Timing-Synchronous Mode

Figure 10, Figure 11, and Table 36 specify the timings related to the EIM module. All EIM output control 
signals may be asserted and deasserted by an internal clock synchronized to the EIM_BCLK rising edge 
according to corresponding assertion/negation control fields.

Figure 10. EIM Output Timing Diagram

Figure 11. EIM Input Timing Diagram

4.9.3.3 Examples of EIM Synchronous Accesses

Table 36. EIM Bus Timing Parameters

ID Parameter Min1 Max1 Unit

WE1 EIM_BCLK cycle time2 t × (k+1) — ns

WE2 EIM_BCLK high level width 0.4 × t × (k+1) — ns

WE3 EIM_BCLK low level width 0.4 × t × (k+1) — ns
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Figure 14. Muxed Address/Data (A/D) Mode, Synchronous Write Access, 
WSC=6,ADVA=0, ADVN=1, and ADH=1

NOTE
In 32-bit muxed address/data (A/D) mode the 16 MSBs are driven on the 
data bus.

Figure 15. 16-Bit Muxed A/D Mode, Synchronous Read Access, 
WSC=7, RADVN=1, ADH=1, OEA=0
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4.9.4 DDR SDRAM Specific Parameters (DDR3/DDR3L and LPDDR2)

4.9.4.1 DDR3/DDR3L Parameters

Figure 22 shows the DDR3/DDR3L basic timing diagram. The timing parameters for this diagram appear 
in Table 38.

Figure 22. DDR3/DDR3L Command and Address Timing Diagram

2 In this table:
• t means clock period from axi_clk frequency.

• CSA means register setting for WCSA when in write operations or RCSA when in read operations.

• CSN means register setting for WCSN when in write operations or RCSN when in read operations.
• ADVN means register setting for WADVN when in write operations or RADVN when in read operations.

• ADVA means register setting for WADVA when in write operations or RADVA when in read operations.

Table 38. DDR3/DDR3L Timing Parameter

ID Parameter1,2 Symbol
CK = 532 MHz

Unit
Min Max

DDR1 DRAM_SDCLKx_P clock high-level width tCH 0.47 0.53 tCK

DDR2 DRAM_SDCLKx_P clock low-level width tCL 0.47 0.53 tCK

DRAM_SDCLKx_P

DRAM_SDWE_B

DRAM_ADDRxx ROW/BA COL/BA

DRAM_CSx_B

DRAM_CAS_B

DRAM_RAS_B

DDR1

DDR2
DDR4

DDR4

DDR4

DDR5

DDR5

DDR5
DDR5

DDR6
DDR7

DRAM_SDCLKx_N

DRAM_ODTx/

DDR4
DRAM_SDCKEx
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Figure 23 shows the DDR3/DDR3L write timing diagram. The timing parameters for this diagram appear 
in Table 39.

Figure 23. DDR3/DDR3L Write Cycle

 

DDR4 DRAM_CSx_B, DRAM_RAS_B, 
DRAM_CAS_B, DRAM_SDCKEx, 
DRAM_SDWE_B, DRAM_ODTx setup time

tIS 500 — ps

DDR5 DRAM_CSx_B, DRAM_RAS_B, 
DRAM_CAS_B, DRAM_SDCKEx, 
DRAM_SDWE_B, DRAM_ODTx hold time

tIH 400 — ps

DDR6 Address output setup time tIS 500 — ps

DDR7 Address output hold time tIH 400 — ps
1 All measurements are in reference to Vref level.
2 Measurements were done using balanced load and 25 Ω resistor from outputs to DRAM_VREF.

Table 39. DDR3/DDR3L Write Cycle

ID Parameter1,2,3

1 To receive the reported setup and hold values, write calibration should be performed to locate the DRAM_SDQSx_P in the 
middle of DRAM_DATAxx window.

2 All measurements are in reference to Vref level.
3 Measurements were taken using balanced load and 25 Ω resistor from outputs to DRAM_VREF

Symbol
CK = 532 MHz

Unit
Min Max

DDR17 DRAM_DATAxx and DRAM_DQMx setup time to DRAM_SDQSx_P (differential strobe) tDS 1254 — ps

DDR18 DRAM_DATAxx and DRAM_DQMx hold time to DRAM_SDQSx_P (differential strobe) tDH 1504 — ps

DDR21 DRAM_SDQSx_P latching rising transitions to associated clock edges tDQSS -0.25 +0.25 tCK

DDR22 DRAM_SDQSx_P high level width tDQSH 0.45 0.55 tCK

DDR23 DRAM_SDQSx_P low level width tDQSL 0.45 0.55 tCK

Table 38. DDR3/DDR3L Timing Parameter (continued)

ID Parameter1,2 Symbol
CK = 532 MHz

Unit
Min Max

DRAM_SDCLKx_P

DRAM_SDCLKx_N

DRAM_SDQSx_P (output)

DRAM_DATAxx (output)

DRAM_DQMx (output)

Data Data Data Data Data Data Data Data

DM DM DM DM DM DM DM DM

DDR17

DDR17

DDR17

DDR17

DDR18
DDR18

DDR18 DDR18

DDR21
DDR23

DDR22
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Power-up time for the HDMI 3D Tx PHY while operating with the fastest input reference clock supported 
(340 MHz) is 133 μs.

4.11.7.2 Electrical Characteristics

The table below provides electrical characteristics for the HDMI 3D Tx PHY. The following three figures 
illustrate various definitions and measurement conditions specified in the table below.

Figure 54. Driver Measuring Conditions

Figure 55. Driver Definitions

Figure 56. Source Termination

Table 59. Electrical Characteristics

Symbol Parameter Condition Min Typ Max Unit

Operating conditions for HDMI

avddtmds Termination supply voltage — 3.15 3.3 3.45 V
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NOTE
Table 64 provides information for both the DISP0 and DISP1 ports. 
However, DISP1 port has reduced pinout depending on IOMUXC 
configuration and therefore may not support all configurations. See the 
IOMUXC table for details.

4.11.10.5 IPU Display Interface Timing

The IPU Display Interface supports two kinds of display accesses: synchronous and asynchronous. There 
are two groups of external interface pins to provide synchronous and asynchronous controls.

4.11.10.5.1 Synchronous Controls

The synchronous control changes its value as a function of a system or of an external clock. This control 
has a permanent period and a permanent waveform.

There are special physical outputs to provide synchronous controls:

• The ipp_disp_clk is a dedicated base synchronous signal that is used to generate a base display 
(component, pixel) clock for a display.

IPUx_DIx_D0_CS — —

IPUx_DIx_D1_CS — Alternate mode of PWM output for 
contrast or brightness control

IPUx_DIx_PIN11 — —

IPUx_DIx_PIN12 — —

IPUx_DIx_PIN13 — Register select signal

IPUx_DIx_PIN14 — Optional RS2

IPUx_DIx_PIN15 DRDY/DV Data validation/blank, data enable

IPUx_DIx_PIN16 — Additional data synchronous 
signals with programmable 
features/timing

IPUx_DIx_PIN17 Q

1  Signal mapping (both data and control/synchronization) is flexible. The table provides examples.
2  Restrictions for ports IPUx_DISPx_DAT00 through IPUx_DISPx_DAT23 are as follows: 

• A maximum of three continuous groups of bits can be independently mapped to the external bus. Groups must not overlap.

• The bit order is expressed in each of the bit groups, for example, B[0] = least significant blue pixel bit.
3 This mode works in compliance with recommendation ITU-R BT.656. The timing reference signals (frame start, frame end, line 

start, and line end) are embedded in the 8-bit data bus. Only video data is supported, transmission of non-video related data 
during blanking intervals is not supported.

Table 64. Video Signal Cross-Reference (continued)

i.MX 6Dual/6Quad LCD

Comment1,2

Port Name
(x = 0, 1)

RGB,
Signal
Name

(General)

RGB/TV Signal Allocation (Example)

16-bit
RGB

18-bit
RGB

24 Bit
RGB

8-bit
YCrCb3

16-bit
YCrCb

20-bit
YCrCb
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4.11.13.9 DATA and FLAG Signal Timing 

Figure 84. DATA and FLAG Signal Timing

4.11.14 PCIe PHY Parameters

The PCIe interface complies with PCIe specification Gen2 x1 lane and supports the PCI 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 Ω. 1% precision resistor 
on PCIE_REXT pads to 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 signals as its source frequency. The selected clock signal is passed through a prescaler before 
being input to the counter. The output is available at the pulse-width modulator output (PWMO) external 
pin.

Figure 85 depicts the timing of the PWM, and Table 71 lists the PWM timing parameters.

Figure 85. PWM Timing

Table 71. PWM Output Timing Parameters

ID Parameter Min Max Unit

— PWM Module Clock Frequency 0 ipg_clk MHz

P1 PWM output pulse width high 15 — ns

P2 PWM output pulse width low 15 — ns

DATA
(TX)

FLAG
(TX)

DATA
(RX)

FLAG
(RX)

50%

50%50%

50%

50%

50%

80%80%

20%

20%20%20%

80%

80%

t EdgeSepTx

t TxToRxSkew t EdgeSepRx

tBit

t Rise

t Fall

Note1

Note1 Note2

Note2

PWMn_OUT
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4.11.17 SCAN JTAG Controller (SJC) Timing Parameters
Figure 86 depicts the SJC test clock input timing. Figure 87 depicts the SJC boundary scan timing. 
Figure 88 depicts the SJC test access port. Figure 89 depicts the JTAG_TRST_B timing. Signal 
parameters are listed in Table 74.

Figure 86. Test Clock Input Timing Diagram

Figure 87. Boundary Scan (JTAG) Timing Diagram

JTAG_TCK
(Input) VM VMVIH

VIL

SJ1

SJ2 SJ2

SJ3SJ3

JTAG_TCK
(Input)

Data
Inputs

Data
Outputs

Data
Outputs

Data
Outputs

VIH
VIL

Input Data Valid

Output Data Valid

Output Data Valid

SJ4 SJ5

SJ6

SJ7

SJ6
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4.11.19.1 SSI Transmitter Timing with Internal Clock

Figure 92 depicts the SSI transmitter internal clock timing and Table 77 lists the timing parameters for 
the SSI transmitter internal clock.

.

Figure 92. SSI Transmitter Internal Clock Timing Diagram

Table 77. SSI Transmitter Timing with Internal Clock

ID Parameter Min Max Unit

Internal Clock Operation

SS1 AUDx_TXC/AUDx_RXC clock period 81.4 — ns

SS2 AUDx_TXC/AUDx_RXC clock high period 36.0 — ns

SS4 AUDx_TXC/AUDx_RXC clock low period 36.0 — ns

SS6 AUDx_TXC high to AUDx_TXFS (bl) high — 15.0 ns

SS8 AUDx_TXC high to AUDx_TXFS (bl) low — 15.0 ns

SS10 AUDx_TXC high to AUDx_TXFS (wl) high — 15.0 ns

SS12 AUDx_TXC high to AUDx_TXFS (wl) low — 15.0 ns

SS14 AUDx_TXC/AUDx_RXC Internal AUDx_TXFS rise time — 6.0 ns

SS15 AUDx_TXC/AUDx_RXC Internal AUDx_TXFS fall time — 6.0 ns

SS16 AUDx_TXC high to AUDx_TXD valid from high impedance — 15.0 ns

SS17 AUDx_TXC high to AUDx_TXD high/low — 15.0 ns

SS18 AUDx_TXC high to AUDx_TXD high impedance — 15.0 ns

SS19

SS1

SS2 SS4

SS3SS5

SS6 SS8

SS10 SS12

SS14

SS18

SS15

SS17SS16

SS43

SS42

Note: AUDx_RXD input in synchronous mode only

AUDx_TXC
(Output)

AUDx_TXFS (wl)
(Output)

AUDx_TXFS (bl)
(Output)

AUDx_RXD
(Input)

AUDx_TXD
(Output)
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6.2.2 21 x 21 mm Ground, Power, Sense, and Reference Contact 
Assignments

Table 90 shows the device connection list for ground, power, sense, and reference contact signals.

Table 90. 21 x 21 mm Supplies Contact Assignment

Supply Rail Name Ball(s) Position(s) Remark

CSI_REXT D4 —

DRAM_VREF AC2 —

DSI_REXT G4 —

FA_ANA A5 —

GND A13, A25, A4, A8, AA10, AA13, AA16, AA19, AA22, AD4, D3, 
F8, J15, L10, M15, P15, T15, U8, W17, AA7, AD7, D6, G10, 

J18, L12, M18, P18, T17, V19, W18, AB24, AE1, D8, G19, J2, 
L15, M8, P8, T19, V8, W19, AB3, AE25, E5, G3, J8, L18, N10, 

R12, T8, W10, W3, AD10, B4, E6, H12, K10, L2, N15, R15, 
U11, W11, W7, AD13, C1, E7, H15, K12, L5, N18, R17, U12, 
W12, W8, AD16, C10, F5, H18, K15, L8, N8, R8, U15, W13, 
W9, AD19, C4, F6, H8, K18, M10, P10, T11, U17, W15, Y24, 

AD22, C6, F7, J12, K8, M12, P12, T12, U19, W16, Y5

—

GPANAIO C8 —

HDMI_DDCCEC K2 Analog ground reference for the Hot 
Plug detect signal

HDMI_REF J1 —

HDMI_VP L7 —

HDMI_VPH M7 —

NVCC_CSI N7 Supply of the camera sensor interface

NVCC_DRAM R18, T18, U18, V10, V11, V12, V13,
V14, V15, V16, V17, V18, V9

Supply of the DDR interface

NVCC_EIM0 K19 Supply of the EIM interface

NVCC_EIM1 L19 Supply of the EIM interface

NVCC_EIM2 M19 Supply of the EIM interface

NVCC_ENET R19 Supply of the ENET interface

NVCC_GPIO P7 Supply of the GPIO interface

NVCC_JTAG J7 Supply of the JTAG tap controller 
interface

NVCC_LCD P19 Supply of the LCD interface

NVCC_LVDS2P5 V7 Supply of the LVDS display interface 
and DDR pre-drivers. Even if the LVDS 
interface is not used, this supply must 
remain powered.

NVCC_MIPI K7 Supply of the MIPI interface
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EIM_DA10 M22 NVCC_EIM2 GPIO ALT0 EIM_AD10 Input PU (100K)

EIM_DA11 M20 NVCC_EIM2 GPIO ALT0 EIM_AD11 Input PU (100K)

EIM_DA12 M24 NVCC_EIM2 GPIO ALT0 EIM_AD12 Input PU (100K)

EIM_DA13 M23 NVCC_EIM2 GPIO ALT0 EIM_AD13 Input PU (100K)

EIM_DA14 N23 NVCC_EIM2 GPIO ALT0 EIM_AD14 Input PU (100K)

EIM_DA15 N24 NVCC_EIM2 GPIO ALT0 EIM_AD15 Input PU (100K)

EIM_EB0 K21 NVCC_EIM2 GPIO ALT0 EIM_EB0_B Output 1

EIM_EB1 K23 NVCC_EIM2 GPIO ALT0 EIM_EB1_B Output 1

EIM_EB2 E22 NVCC_EIM0 GPIO ALT5 GPIO2_IO30 Input PU (100K)

EIM_EB3 F23 NVCC_EIM0 GPIO ALT5 GPIO2_IO31 Input PU (100K)

EIM_LBA K22 NVCC_EIM1 GPIO ALT0 EIM_LBA_B Output 1

EIM_OE J24 NVCC_EIM1 GPIO ALT0 EIM_OE Output 1

EIM_RW K20 NVCC_EIM1 GPIO ALT0 EIM_RW Output 1

EIM_WAIT M25 NVCC_EIM2 GPIO ALT0 EIM_WAIT Input PU (100K)

ENET_CRS_DV U21 NVCC_ENET GPIO ALT5 GPIO1_IO25 Input PU (100K)

ENET_MDC V20 NVCC_ENET GPIO ALT5 GPIO1_IO31 Input PU (100K)

ENET_MDIO V23 NVCC_ENET GPIO ALT5 GPIO1_IO22 Input PU (100K)

ENET_REF_CLK3 V22 NVCC_ENET GPIO ALT5 GPIO1_IO23 Input PU (100K)

ENET_RX_ER W23 NVCC_ENET GPIO ALT5 GPIO1_IO24 Input PU (100K)

ENET_RXD0 W21 NVCC_ENET GPIO ALT5 GPIO1_IO27 Input PU (100K)

ENET_RXD1 W22 NVCC_ENET GPIO ALT5 GPIO1_IO26 Input PU (100K)

ENET_TX_EN V21 NVCC_ENET GPIO ALT5 GPIO1_IO28 Input PU (100K)

ENET_TXD0 U20 NVCC_ENET GPIO ALT5 GPIO1_IO30 Input PU (100K)

ENET_TXD1 W20 NVCC_ENET GPIO ALT5 GPIO1_IO29 Input PU (100K)

GPIO_0 T5 NVCC_GPIO GPIO ALT5 GPIO1_IO00 Input PD (100K)

GPIO_1 T4 NVCC_GPIO GPIO ALT5 GPIO1_IO01 Input PU (100K)

GPIO_16 R2 NVCC_GPIO GPIO ALT5 GPIO7_IO11 Input PU (100K)

GPIO_17 R1 NVCC_GPIO GPIO ALT5 GPIO7_IO12 Input PU (100K)

GPIO_18 P6 NVCC_GPIO GPIO ALT5 GPIO7_IO13 Input PU (100K)

GPIO_19 P5 NVCC_GPIO GPIO ALT5 GPIO4_IO05 Input PU (100K)

GPIO_2 T1 NVCC_GPIO GPIO ALT5 GPIO1_IO02 Input PU (100K)

GPIO_3 R7 NVCC_GPIO GPIO ALT5 GPIO1_IO03 Input PU (100K)

GPIO_4 R6 NVCC_GPIO GPIO ALT5 GPIO1_IO04 Input PU (100K)

GPIO_5 R4 NVCC_GPIO GPIO ALT5 GPIO1_IO05 Input PU (100K)

GPIO_6 T3 NVCC_GPIO GPIO ALT5 GPIO1_IO06 Input PU (100K)

GPIO_7 R3 NVCC_GPIO GPIO ALT5 GPIO1_IO07 Input PU (100K)

Table 91. 21 x 21 mm Functional Contact Assignments (continued)

Ball Name Ball Power Group Ball Type

Out of Reset Condition1

Default 
Mode 
(Reset 
Mode)

Default Function
(Signal Name)

Input/Output Value2



Package Information and Contact Assignments

i.MX 6Dual/6Quad  Applications Processors for Industrial Products, Rev. 4, 07/2015

Freescale Semiconductor Inc. 157

F

C
S

I_
D

3P

C
S

I_
D

3M

C
S

I_
C

LK
0P

C
S

I_
C

LK
0M

G
N

D

G
N

D

G
N

D

G
N

D

V
D

D
U

S
B

_C
A

P

U
S

B
_H

1_
D

N

P
M

IC
_S

T
B

Y
_R

E
Q

B
O

O
T

_M
O

D
E

1

S
D

3_
D

AT
7

S
D

3_
D

AT
1

N
A

N
D

F
_C

S
0

N
A

N
D

F
_D

2

S
D

4_
D

AT
2

S
D

1_
D

AT
3

S
D

2_
C

M
D

R
G

M
II_

T
D

1

E
IM

_D
17

E
IM

_D
24

E
IM

_E
B

3

E
IM

_A
22

E
IM

_A
24

G

D
S

I_
D

0P

D
S

I_
D

0M

G
N

D

D
S

I_
R

E
X

T

JT
A

G
_T

D
I

JT
A

G
_T

D
O

P
C

IE
_V

P
H

P
C

IE
_V

P
T

X

V
D

D
_S

N
V

S
_C

A
P

G
N

D

V
D

D
_S

N
V

S
_I

N

S
AT

A
_V

P
H

S
AT

A
_V

P

N
V

C
C

_S
D

3

N
V

C
C

_N
A

N
D

F

N
V

C
C

_S
D

1

N
V

C
C

_S
D

2

N
V

C
C

_R
G

M
II

G
N

D

E
IM

_D
20

E
IM

_D
19

E
IM

_D
25

E
IM

_D
28

E
IM

_A
17

E
IM

_A
19

H

D
S

I_
D

1P

D
S

I_
D

1M

D
S

I_
C

LK
0M

D
S

I_
C

LK
0P

JT
A

G
_T

C
K

JT
A

G
_M

O
D

P
C

IE
_V

P

G
N

D

V
D

D
H

IG
H

_I
N

V
D

D
H

IG
H

_C
A

P

V
D

D
A

R
M

23
_C

A
P

G
N

D

V
D

D
A

R
M

_C
A

P

V
D

D
A

R
M

_I
N

G
N

D

V
D

D
S

O
C

_I
N

V
D

D
P

U
_C

A
P

G
N

D

E
IM

_A
25

E
IM

_D
21

E
IM

_D
31

E
IM

_A
20

E
IM

_A
21

E
IM

_C
S

0

E
IM

_A
16

J

H
D

M
I_

R
E

F

G
N

D

H
D

M
I_

D
1M

H
D

M
I_

D
1P

H
D

M
I_

C
LK

M

H
D

M
I_

C
LK

P

N
V

C
C

_J
TA

G

G
N

D

V
D

D
H

IG
H

_I
N

V
D

D
H

IG
H

_C
A

P

V
D

D
A

R
M

23
_C

A
P

G
N

D

V
D

D
A

R
M

_C
A

P

V
D

D
A

R
M

_I
N

G
N

D

V
D

D
S

O
C

_I
N

V
D

D
P

U
_C

A
P

G
N

D

E
IM

_D
29

E
IM

_D
30

E
IM

_A
23

E
IM

_A
18

E
IM

_C
S

1

E
IM

_O
E

E
IM

_D
A

1

K

H
D

M
I_

H
P

D

H
D

M
I_

D
D

C
C

E
C

H
D

M
I_

D
2M

H
D

M
I_

D
2P

H
D

M
I_

D
0M

H
D

M
I_

D
0P

N
V

C
C

_M
IP

I

G
N

D

V
D

D
A

R
M

23
_I

N

G
N

D

V
D

D
A

R
M

23
_C

A
P

G
N

D

V
D

D
A

R
M

_C
A

P

V
D

D
A

R
M

_I
N

G
N

D

V
D

D
S

O
C

_I
N

V
D

D
P

U
_C

A
P

G
N

D

N
V

C
C

_E
IM

0

E
IM

_R
W

E
IM

_E
B

0

E
IM

_L
B

A

E
IM

_E
B

1

E
IM

_D
A

3

E
IM

_D
A

6

L

C
S

I0
_D

AT
13

G
N

D

C
S

I0
_D

AT
17

C
S

I0
_D

AT
16

G
N

D

C
S

I0
_D

AT
19

H
D

M
I_

V
P

G
N

D

V
D

D
A

R
M

23
_I

N

G
N

D

V
D

D
A

R
M

23
_C

A
P

G
N

D

V
D

D
A

R
M

_C
A

P

V
D

D
A

R
M

_I
N

G
N

D

V
D

D
S

O
C

_I
N

V
D

D
P

U
_C

A
P

G
N

D

N
V

C
C

_E
IM

1

E
IM

_D
A

0

E
IM

_D
A

2

E
IM

_D
A

4

E
IM

_D
A

5

E
IM

_D
A

8

E
IM

_D
A

7

M

C
S

I0
_D

AT
10

C
S

I0
_D

AT
12

C
S

I0
_D

AT
11

C
S

I0
_D

AT
14

C
S

I0
_D

AT
15

C
S

I0
_D

AT
18

H
D

M
I_

V
P

H

G
N

D

V
D

D
A

R
M

23
_I

N

G
N

D

V
D

D
A

R
M

23
_C

A
P

G
N

D

V
D

D
A

R
M

_C
A

P

V
D

D
A

R
M

_I
N

G
N

D

V
D

D
S

O
C

_I
N

V
D

D
P

U
_C

A
P

G
N

D

N
V

C
C

_E
IM

2

E
IM

_D
A

11

E
IM

_D
A

9

E
IM

_D
A

10

E
IM

_D
A

13

E
IM

_D
A

12

E
IM

_W
A

IT

Table 93. 21 x 21 mm, 0.8 mm Pitch Ball Map (continued)
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