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GPU2Dv2 Graphics Processing 
Unit-2D, ver. 2

Multimedia 
Peripherals

The GPU2Dv2 provides hardware acceleration for 2D graphics 
algorithms, such as Bit BLT, stretch BLT, and many other 2D functions.

GPU2Dv4 Graphics Processing 
Unit, ver. 4

Multimedia 
Peripherals

The GPU2Dv4 provides hardware acceleration for 3D graphics algorithms 
with sufficient processor power to run desktop quality interactive graphics 
applications on displays up to HD1080 resolution. The GPU3D provides 
OpenGL ES 2.0, including extensions, OpenGL ES 1.1, and OpenVG 1.1

GPUVGv2 Vector Graphics 
Processing Unit,
ver. 2

Multimedia 
Peripherals

OpenVG graphics accelerator provides OpenVG 1.1 support as well as 
other accelerations, including Real-time hardware curve tesselation of 
lines, quadratic and cubic Bezier curves, 16x Line Anti-aliasing, and 
various Vector Drawing functions.

HDMI Tx HDMI Tx interface Multimedia 
Peripherals

The HDMI module provides HDMI standard interface port to an HDMI 1.4 
compliant display.

HSI MIPI HSI interface Connectivity 
Peripherals

The MIPI HSI provides a standard MIPI interface to the applications 
processor.

I2C-1
I2C-2
I2C-3

I2C Interface Connectivity 
Peripherals

I2C provide serial interface for external devices. Data rates of up to 400 
kbps are supported.

IOMUXC IOMUX Control System 
Control 
Peripherals

This module enables flexible IO multiplexing. Each IO pad has default and 
several alternate functions. The alternate functions are software 
configurable.

IPUv3H-1
IPUv3H-2

Image Processing 
Unit, ver. 3H

Multimedia 
Peripherals

IPUv3H enables connectivity to displays and video 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
 • 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
 • Support for display backlight reduction

KPP Key Pad Port Connectivity 
Peripherals

KPP Supports 8 x 8 external key pad matrix. KPP features are: 
 • Open drain design
 • Glitch suppression circuit design
 • Multiple keys detection
 • Standby key press detection

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

Block 
Mnemonic

Block Name Subsystem Brief Description
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4.1.2 Thermal Resistance

4.1.2.1 FCPBGA Package Thermal Resistance

Table 5 provides the FCPBGA package thermal resistance data.

MLB I/O supply voltage Supplies denoted as I/O supply -0.3 2.8 V

LVDS I/O supply voltage Supplies denoted as I/O supply -0.3 2.8 V

VDD_HIGH_IN supply voltage VDD_HIGH_IN -0.3 3.6 V

USB VBUS USB_H1_VBUS/USB_OTG_VBUS — 5.25 V

Input voltage on USB_OTG_DP, USB_OTG_DN, 
USB_H1_DP, USB_H1_DN pins

USB_DP/USB_DN -0.3 3.63 V

Input/output voltage range Vin/Vout -0.5 OVDD1+0.3 V

ESD damage immunity:

Vesd V • Human Body Model (HBM)
 • Charge Device Model (CDM)

—
—

2000
500

Storage temperature range TSTORAGE -40 150 oC

1 OVDD is the I/O supply voltage.

Table 5. FCPBGA Package Thermal Resistance Data (Lidded)

Thermal Parameter Test Conditions Symbol Value Unit

Junction to Ambient1

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.

Single-layer board (1s); natural convection2

2 Per JEDEC JESD51-3 with the single layer board horizontal. Thermal test board meets JEDEC specification for the specified 
package.

RθJA 24 °C/W

Four-layer board (2s2p); natural convection2 RθJA 15 °C/W

Junction to Ambient1 Single-layer board (1s); air flow 200 ft/min3

3 Per JEDEC JESD51-6 with the board horizontal.

RθJMA 17 °C/W

Four-layer board (2s2p); air flow 200 ft/min4 RθJMA 12 °C/W

Junction to Board1,4

4 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.

— RθJB 5 °C/W

Junction to Case (top)1,5

5 Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method 
1012.1). The cold plate temperature is used for the case temperature. Reported value includes the thermal resistance of the 
interface layer.

— RθJCtop 1 °C/W

Table 4. Absolute Maximum Ratings (continued)

Parameter Description Symbol Min Max 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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P1: Transmitter idle, Rx powered 
down, LOS disabled

Single Transceiver SATA_VP 0.67 mA

SATA_VPH 0.23

Clock Module SATA_VP 6.9

SATA_VPH 6.2

P2: Powered-down state, only 
LOS and POR enabled

Single Transceiver SATA_VP 0.53 mA

SATA_VPH 0.11

Clock Module SATA_VP 0.036

SATA_VPH 0.12

PDDQ mode3 Single Transceiver SATA_VP 0.13 mA

SATA_VPH 0.012

Clock Module SATA_VP 0.008

SATA_VPH 0.004

1 Programmed for 1.0 V peak-to-peak Tx level.
2 Programmed for 0.9 V peak-to-peak Tx level with no boost or attenuation.
3 LOW power non-functional.

Table 11. SATA PHY Current Drain (continued)

Mode Test Conditions Supply Typical Current Unit
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4.2 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 ensure 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

4.2.1 Power-Up Sequence
For power-up sequence, the restrictions are as follows:

• VDD_SNVS_IN supply must be turned ON before any other power supply. It may 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.

• If the external SRC_POR_B signal is used to control the processor POR, then SRC_POR_B must 
be immediately asserted at power-up and remain asserted until the VDD_ARM_CAP, 
VDD_SOC_CAP, and VDD_PU_CAP supplies are stable. VDD_ARM_IN and VDD_SOC_IN 
may be applied in either order with no restrictions. In the absence of an external reset feeding the 
SRC_POR_B input, the internal POR module takes control. See the i.MX 6Dual/6Quad reference 
manual (IMX6DQRM) for further details and to ensure that all necessary requirements are being 
met.

• If the external SRC_POR_B signal is not used (always held high or left unconnected), the 
processor defaults to the internal POR function (where the PMU controls generation of the POR 
based on the power supplies). If the internal POR function is used, the following power supply 
requirements must be met:

— VDD_ARM_IN and VDD_SOC_IN may be supplied from the same source, or

— VDD_SOC_IN can be supplied before VDD_ARM_IN with a maximum delay of 1 ms. 

NOTE
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_OTG_VBUS and USB_H1_VBUS are not part of the power supply 
sequence and can be powered at any time.

4.2.2 Power-Down Sequence

No special restrictions for i.MX 6Dual/6Quad SoC.
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voltage. A programmable brown-out detector is included in the regulator that can be used by the system 
to determine when the load capability of the regulator is being exceeded, to take the necessary steps. This 
regulator has a built in power-mux that allows the user to select to run the regulator from either VBUS 
supply, when both are present. If only one of the VBUS voltages is present, then the regulator 
automatically selects this supply. Current limit is also included to help the system meet in-rush current 
targets. If no VBUS voltage is present, then the VBUSVALID threshold setting will prevent the regulator 
from being enabled.

For information on external capacitor requirements for this regulator, see the Hardware Development 
Guide for i.MX 6Quad, 6Dual, 6DualLite, 6Solo Families of Applications Processors 
(IMX6DQ6SDLHDG).

For additional information, see the i.MX 6Dual/6Quad reference manual (IMX6DQRM).

4.4 PLL Electrical Characteristics

4.4.1 Audio/Video PLL Electrical Parameters

4.4.2 528 MHz PLL

4.4.3 Ethernet PLL

Table 14. Audio/Video PLL 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 Electrical Parameters

Parameter Value

Clock output range 528 MHz PLL output

Reference clock 24 MHz

Lock time <11250 reference cycles

Table 16. Ethernet PLL Electrical Parameters

Parameter Value

Clock output range 500 MHz

Reference clock 24 MHz

Lock time <11250 reference cycles
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4.7.1 General Purpose I/O AC Parameters

The I/O AC parameters for GPIO in slow and fast modes are presented in the Table 27 and Table 28, 
respectively. Note that the fast or slow I/O behavior is determined by the appropriate control bits in the 
IOMUXC control registers.

Table 27. General Purpose I/O AC Parameters 1.8 V Mode

Parameter Symbol Test Condition Min Typ Max Unit

Output Pad Transition Times, rise/fall
(Max Drive, ipp_dse=111)

tr, tf 15 pF Cload, slow slew rate
15 pF Cload, fast slew rate

— —
2.72/2.79
1.51/1.54

ns

Output Pad Transition Times, rise/fall
(High Drive, ipp_dse=101)

tr, tf 15 pF Cload, slow slew rate
15 pF Cload, fast slew rate

— —
3.20/3.36
1.96/2.07

Output Pad Transition Times, rise/fall
(Medium Drive, ipp_dse=100)

tr, tf 15 pF Cload, slow slew rate
15 pF Cload, fast slew rate

— —
3.64/3.88
2.27/2.53

Output Pad Transition Times, rise/fall
(Low Drive. ipp_dse=011)

tr, tf 15 pF Cload, slow slew rate
15 pF Cload, fast slew rate

— —
4.32/4.50
3.16/3.17

Input Transition Times1

1 Hysteresis mode is recommended for inputs with transition times greater than 25 ns.

trm — — — 25 ns

Table 28. General Purpose I/O AC Parameters 3.3 V Mode

Parameter Symbol Test Condition Min Typ Max Unit

Output Pad Transition Times, rise/fall
(Max Drive, ipp_dse=101)

tr, tf 15 pF Cload, slow slew rate
15 pF Cload, fast slew rate

— —
1.70/1.79
1.06/1.15

ns

Output Pad Transition Times, rise/fall
(High Drive, ipp_dse=011)

tr, tf 15 pF Cload, slow slew rate
15 pF Cload, fast slew rate

— —
2.35/2.43
1.74/1.77

Output Pad Transition Times, rise/fall
(Medium Drive, ipp_dse=010)

tr, tf 15 pF Cload, slow slew rate
15 pF Cload, fast slew rate

— —
3.13/3.29
2.46/2.60

Output Pad Transition Times, rise/fall
(Low Drive. ipp_dse=001)

tr, tf 15 pF Cload, slow slew rate
15 pF Cload, fast slew rate

— —
5.14/5.57
4.77/5.15

Input Transition Times1

1 Hysteresis mode is recommended for inputs with transition times greater than 25 ns.

trm — — — 25 ns
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Figure 9. Impedance Matching Load for Measurement
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Figure 14 to Figure 17 provide few examples of basic EIM accesses to external memory devices with the 
timing parameters mentioned previously for specific control parameters settings.

Figure 14. Synchronous Memory Read Access, WSC=1

Figure 15. Synchronous Memory, Write Access, WSC=1, WBEA=0 and WADVN=0
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Figure 19. Asynchronous A/D Muxed Read Access (RWSC = 5)

Figure 20. Asynchronous Memory Write Access
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4.9.4 DDR SDRAM Specific Parameters (DDR3/DDR3L and LPDDR2)

4.9.4.1 DDR3/DDR3L Parameters

Figure 24 shows the DDR3/DDR3L basic timing diagram. The timing parameters for this diagram appear 
in Table 42.

Figure 24. 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 42. 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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4.11.10.1 IPU Sensor Interface Signal Mapping

The IPU supports a number of sensor input formats. Table 66 defines the mapping of the Sensor Interface 
Pins used for various supported interface formats.

Table 66. Camera Input Signal Cross Reference, Format, and Bits Per Cycle

Signal 
Name1

1 IPU2_CSIx stands for IPU2_CSI1 or IPU2_CSI2.

RGB565
8 bits

2 cycles

RGB5652

8 bits
3 cycles

RGB6663

8 bits
3 cycles

RGB888
8 bits

3 cycles

YCbCr4

8 bits
2 cycles

RGB5655

16 bits
2 cycles

YCbCr6

16 bits
1 cycle

YCbCr7

16 bits
1 cycle

YCbCr8

20 bits
1 cycle

IPUx_CSIx_
DATA00

— — — — — — — 0 C[0]

IPUx_CSIx_
DATA01

— — — — — — — 0 C[1]

IPUx_CSIx_
DATA02

— — — — — — — C[0] C[2]

IPUx_CSIx_
DATA03

— — — — — — — C[1] C[3]

IPUx_CSIx_
DATA04

— — — — — B[0] C[0] C[2] C[4]

IPU2_CSIx_
DATA_05

— — — — — B[1] C[1] C[3] C[5]

IPUx_CSIx_
DATA06

— — — — — B[2] C[2] C[4] C[6]

IPUx_CSIx_
DATA07

— — — — — B[3] C[3] C[5] C[7]

IPUx_CSIx_
DATA08

— — — — — B[4] C[4] C[6] C[8]

IPUx_CSIx_
DATA09

— — — — — G[0] C[5] C[7] C[9]

IPUx_CSIx_
DATA10

— — — — — G[1] C[6] 0 Y[0]

IPUx_CSIx_
DATA11

— — — — — G[2] C[7] 0 Y[1]

IPUx_CSIx_
DATA12

B[0], G[3] R[2],G[4],B[2] R/G/B[4] R/G/B[0] Y/C[0] G[3] Y[0] Y[0] Y[2]

IPUx_CSIx_
DATA13

B[1], G[4] R[3],G[5],B[3] R/G/B[5] R/G/B[1] Y/C[1] G[4] Y[1] Y[1] Y[3]

IPUx_CSIx_
DATA14

B[2], G[5] R[4],G[0],B[4] R/G/B[0] R/G/B[2] Y/C[2] G[5] Y[2] Y[2] Y[4]

IPUx_CSIx_
DATA15

B[3], R[0] R[0],G[1],B[0] R/G/B[1] R/G/B[3] Y/C[3] R[0] Y[3] Y[3] Y[5]

IPUx_CSIx_
DATA16

B[4], R[1] R[1],G[2],B[1] R/G/B[2] R/G/B[4] Y/C[4] R[1] Y[4] Y[4] Y[6]

IPUx_CSIx_
DATA17

G[0], R[2] R[2],G[3],B[2] R/G/B[3] R/G/B[5] Y/C[5] R[2] Y[5] Y[5] Y[7]

IPUx_CSIx_
DATA18

G[1], R[3] R[3],G[4],B[3] R/G/B[4] R/G/B[6] Y/C[6] R[3] Y[6] Y[6] Y[8]

IPUx_CSIx_
DATA19

G[2], R[4] R[4],G[5],B[4] R/G/B[5] R/G/B[7] Y/C[7] R[4] Y[7] Y[7] Y[9]
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IPUx_DISPx_DAT07 DAT[7] G[2] G[1] B[7] Y/C[7] C[7] C[7] —

IPUx_DISPx_DAT08 DAT[8] G[3] G[2] G[0] — Y[0] C[8] —

IPUx_DISPx_DAT09 DAT[9] G[4] G[3] G[1] — Y[1] C[9] —

IPUx_DISPx_DAT10 DAT[10] G[5] G[4] G[2] — Y[2] Y[0] —

IPUx_DISPx_DAT11 DAT[11] R[0] G[5] G[3] — Y[3] Y[1] —

IPUx_DISPx_DAT12 DAT[12] R[1] R[0] G[4] — Y[4] Y[2] —

IPUx_DISPx_DAT13 DAT[13] R[2] R[1] G[5] — Y[5] Y[3] —

IPUx_DISPx_DAT14 DAT[14] R[3] R[2] G[6] — Y[6] Y[4] —

IPUx_DISPx_DAT15 DAT[15] R[4] R[3] G[7] — Y[7] Y[5] —

IPUx_DISPx_DAT16 DAT[16] — R[4] R[0] — — Y[6] —

IPUx_DISPx_DAT17 DAT[17] — R[5] R[1] — — Y[7] —

IPUx_DISPx_DAT18 DAT[18] — — R[2] — — Y[8] —

IPUx_DISPx_DAT19 DAT[19] — — R[3] — — Y[9] —

IPUx_DISPx_DAT20 DAT[20] — — R[4] — — — —

IPUx_DISPx_DAT21 DAT[21] — — R[5] — — — —

IPUx_DISPx_DAT22 DAT[22] — — R[6] — — — —

IPUx_DISPx_DAT23 DAT[23] — — R[7] — — — —

IPUx_DIx_DISP_CLK PixCLK —

IPUx_DIx_PIN01 — May be required for anti-tearing

IPUx_DIx_PIN02 HSYNC —

IPUx_DIx_PIN03 VSYNC VSYNC out

IPUx_DIx_PIN04 — Additional frame/row synchronous 
signals with programmable timingIPUx_DIx_PIN05 —

IPUx_DIx_PIN06 —

IPUx_DIx_PIN07 —

IPUx_DIx_PIN08 —

Table 68. 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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The maximum accuracy of UP/DOWN edge of controls is:

IP5o Offset of IPP_DISP_CLK Todicp DISP_CLK_OFFSET
× Tdiclk

DISP_CLK_OFFSET—offset of 
IPP_DISP_CLK edges from local start 
point, in DI_CLK×2 
(0.5 DI_CLK Resolution).
Defined by DISP_CLK counter.

ns

IP13o Offset of VSYNC Tovs VSYNC_OFFSET
× Tdiclk

VSYNC_OFFSET—offset of Vsync edges 
from a local start point, when a Vsync 
should be active, in DI_CLK×2 
(0.5 DI_CLK Resolution). The 
VSYNC_OFFSET should be built by 
suitable DI’s counter.

ns

IP8o Offset of HSYNC Tohs HSYNC_OFFSET
× Tdiclk

HSYNC_OFFSET—offset of Hsync edges 
from a local start point, when a Hsync 
should be active, in DI_CLK×2 
(0.5 DI_CLK Resolution). The 
HSYNC_OFFSET should be built by 
suitable DI’s counter.

ns

IP9o Offset of DRDY Todrdy DRDY_OFFSET
× Tdiclk

DRDY_OFFSET—offset of DRDY edges 
from a suitable local start point, when a 
corresponding data has been set on the 
bus, in DI_CLK×2 
(0.5 DI_CLK Resolution).
The DRDY_OFFSET should be built by 
suitable DI’s counter.

ns

1 Display interface clock period immediate value.

DISP_CLK_PERIOD—number of DI_CLK per one Tdicp. Resolution 1/16 of DI_CLK.
DI_CLK_PERIOD—relation of between programing clock frequency and current system clock frequency
Display interface clock period average value.

2 DI’s counter can define offset, period and UP/DOWN characteristic of output signal according to programed parameters of the 
counter. Same of parameters in the table are not defined by DI’s registers directly (by name), but can be generated by 
corresponding DI’s counter. The SCREEN_WIDTH is an input value for DI’s HSYNC generation counter. The distance between 
HSYNCs is a SCREEN_WIDTH.

Table 69. Synchronous Display Interface Timing Characteristics (Pixel Level) (continued)

ID Parameter Symbol Value Description Unit

Tdicp

Tdiclk
DISP_CLK_PERIOD

DI_CLK_PERIOD
----------------------------------------------------×                                  for integer   DISP_CLK_PERIOD

DI_CLK_PERIOD
----------------------------------------------------,

Tdiclk floor DISP_CLK_PERIOD
DI_CLK_PERIOD

---------------------------------------------------- 0.5 0.5±+ 
       for  fractional  DISP_CLK_PERIOD

DI_CLK_PERIOD
----------------------------------------------------,









=

Tdicp Tdiclk
DISP_CLK_PERIOD

DI_CLK_PERIOD
----------------------------------------------------×=

Accuracy 0.5 Tdiclk×( ) 0.62ns±=
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VIDTL Differential input low voltage 
threshold

— -70 — — mV

VIHHS Single ended input high 
voltage

— — — 460 mV

VILHS Single ended input low 
voltage

— -40 — — mV

VCMRXDC Input common mode voltage — 70 — 330 mV

ZID Differential input impedance — 80 — 125 Ω

LP Line Receiver DC Specifications

VIL Input low voltage — — — 550 mV

VIH Input high voltage — 920 — — mV

VHYST Input hysteresis — 25 — — mV

Contention Line Receiver DC Specifications

VILF Input low fault threshold — 200 — 450 mV

Table 72. Electrical and Timing Information (continued)

Symbol Parameters Test Conditions Min Typ Max Unit
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4.11.17.1.1 SATA PHY Transmitter Characteristics

Table 81 provides specifications for SATA PHY transmitter characteristics.

4.11.17.1.2 SATA PHY Receiver Characteristics

Table 82 provides specifications for SATA PHY receiver characteristics.

4.11.17.2 SATA_REXT Reference Resistor Connection

The impedance calibration process requires connection of reference resistor 191 Ω. 1% precision resistor 
on SATA_REXT pad to ground.

Resistor calibration consists of learning which state of the internal Resistor Calibration register causes an 
internal, digitally trimmed calibration resistor to best match the impedance applied to the SATA_REXT 
pin. The calibration register value is then supplied to all Tx and Rx termination resistors.

During the calibration process (for a few tens of microseconds), up to 0.3 mW can be dissipated in the 
external SATA_REXT resistor. At other times, no power is dissipated by the SATA_REXT resistor.

4.11.18 SCAN JTAG Controller (SJC) Timing Parameters
Figure 90 depicts the SJC test clock input timing. Figure 91 depicts the SJC boundary scan timing. 
Figure 92 depicts the SJC test access port. Figure 93 depicts the JTAG_TRST_B timing. Signal 
parameters are listed in Table 83.

Figure 90. Test Clock Input Timing Diagram

Table 81. SATA2 PHY Transmitter Characteristics

Parameters Symbol Min Typ Max Unit

Transmit common mode voltage VCTM 0.4 — 0.6 V

Transmitter pre-emphasis accuracy (measured 
change in de-emphasized bit)

— –0.5 — 0.5 dB

Table 82. SATA PHY Receiver Characteristics

Parameters Symbol Min Typ Max Unit

Minimum Rx eye height (differential peak-to-peak) VMIN_RX_EYE_HEIGHT 175 — — mV

Tolerance PPM –400 — 400 ppm

JTAG_TCK
(Input) VM VMVIH

VIL

SJ1

SJ2 SJ2

SJ3SJ3
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Electrical Characteristics

4.11.21 UART I/O Configuration and Timing Parameters

4.11.21.1 UART RS-232 I/O Configuration in Different Modes

The i.MX 6Dual/6Quad UART interfaces can serve both as DTE or DCE device. This can be configured 
by the DCEDTE control bit (default 0 – DCE mode). Table 90 shows the UART I/O configuration based 
on the enabled mode.

Table 90. UART I/O Configuration vs. Mode

Port
DTE Mode DCE Mode

Direction Description Direction Description

UARTx_RTS_B Output RTS from DTE to DCE Input RTS from DTE to DCE

UARTx_CTS_B Input CTS from DCE to DTE Output CTS from DCE to DTE

UARTx_DTR_B Output DTR from DTE to DCE Input DTR from DTE to DCE

UARTx_DSR_B Input DSR from DCE to DTE Output DSR from DCE to DTE

UARTx_DCD_B Input DCD from DCE to DTE Output DCD from DCE to DTE

UARTx_RI_B Input RING from DCE to DTE Output RING from DCE to DTE

UARTx_TX_DATA Input Serial data from DCE to DTE Output Serial data from DCE to DTE

UARTx_RX_DATA Output Serial data from DTE to DCE Input Serial data from DTE to DCE
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4.11.21.2 UART RS-232 Serial Mode Timing

The following sections describe the electrical information of the UART module in the RS-232 mode.

4.11.21.2.1 UART Transmitter

Figure 100 depicts the transmit timing of UART in the RS-232 serial mode, with 8 data bit/1 stop bit 
format. Table 91 lists the UART RS-232 serial mode transmit timing characteristics.

Figure 100. UART RS-232 Serial Mode Transmit Timing Diagram

4.11.21.2.2 UART Receiver

Figure 101 depicts the RS-232 serial mode receive timing with 8 data bit/1 stop bit format. Table 92 lists 
serial mode receive timing characteristics.

Figure 101. UART RS-232 Serial Mode Receive Timing Diagram

Table 91.  RS-232 Serial Mode Transmit Timing Parameters

ID Parameter Symbol Min Max Unit

UA1 Transmit Bit Time tTbit 1/Fbaud_rate
1 – Tref_clk

2

1 Fbaud_rate: Baud rate frequency. The maximum baud rate the UART can support is (ipg_perclk frequency)/16.
2 Tref_clk: The period of UART reference clock ref_clk (ipg_perclk after RFDIV divider).

1/Fbaud_rate + Tref_clk —

Table 92.  RS-232 Serial Mode Receive Timing Parameters

ID Parameter Symbol Min Max Unit

UA2 Receive Bit Time1

1 The UART receiver can tolerate 1/(16 × Fbaud_rate) tolerance in each bit. But accumulation tolerance in one frame must not 
exceed 3/(16 × Fbaud_rate).

tRbit 1/Fbaud_rate
2 – 

1/(16 × Fbaud_rate)

2 Fbaud_rate: Baud rate frequency. The maximum baud rate the UART can support is (ipg_perclk frequency)/16.

1/Fbaud_rate + 
1/(16 × Fbaud_rate)

—

Bit 1 Bit 2Bit 0 Bit 4 Bit 5 Bit 6 Bit 7
UARTx_TX_DATA

(output) Bit 3
Start
Bit

STOP
BIT

NEXT
START

BIT

POSSIBLE
PARITY

BIT

Par Bit

UA1

UA1 UA1

UA1

Bit 1 Bit 2Bit 0 Bit 4 Bit 5 Bit 6 Bit 7UARTx_RX_DATA
(input)

Bit 3
Start
Bit STOP

BIT

NEXT
START

BIT

POSSIBLE
PARITY

BIT

Par Bit

UA2 UA2

UA2 UA2
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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 97 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 
6Dual/6Quad Fuse Map document and the System Boot chapter of the i.MX 6Dual/6Quad reference 
manual (IMX6DQRM).

Table 97. Fuses and Associated Pins Used for Boot

Pin Direction at Reset eFuse Name

Boot Mode Selection

BOOT_MODE1 Input Boot Mode Selection

BOOT_MODE0 Input Boot Mode Selection

Boot Options1

EIM_DA0 Input BOOT_CFG1[0] 

EIM_DA1 Input BOOT_CFG1[1] 

EIM_DA2 Input BOOT_CFG1[2] 

EIM_DA3 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] 

EIM_DA14 Input BOOT_CFG2[6] 

EIM_DA15 Input BOOT_CFG2[7] 

EIM_A16 Input BOOT_CFG3[0] 

EIM_A17 Input BOOT_CFG3[1] 
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Package Information and Contact Assignments

SD3_CLK D14 NVCC_SD3 GPIO ALT5 GPIO7_IO03 Input PU (100K)

SD3_CMD B13 NVCC_SD3 GPIO ALT5 GPIO7_IO02 Input PU (100K)

SD3_DAT0 E14 NVCC_SD3 GPIO ALT5 GPIO7_IO04 Input PU (100K)

SD3_DAT1 F14 NVCC_SD3 GPIO ALT5 GPIO7_IO05 Input PU (100K)

SD3_DAT2 A15 NVCC_SD3 GPIO ALT5 GPIO7_IO06 Input PU (100K)

SD3_DAT3 B15 NVCC_SD3 GPIO ALT5 GPIO7_IO07 Input PU (100K)

SD3_DAT4 D13 NVCC_SD3 GPIO ALT5 GPIO7_IO01 Input PU (100K)

SD3_DAT5 C13 NVCC_SD3 GPIO ALT5 GPIO7_IO00 Input PU (100K)

SD3_DAT6 E13 NVCC_SD3 GPIO ALT5 GPIO6_IO18 Input PU (100K)

SD3_DAT7 F13 NVCC_SD3 GPIO ALT5 GPIO6_IO17 Input PU (100K)

SD3_RST D15 NVCC_SD3 GPIO ALT5 GPIO7_IO08 Input PU (100K)

SD4_CLK E16 NVCC_NANDF GPIO ALT5 GPIO7_IO10 Input PU (100K)

SD4_CMD B17 NVCC_NANDF GPIO ALT5 GPIO7_IO09 Input PU (100K)

SD4_DAT0 D18 NVCC_NANDF GPIO ALT5 GPIO2_IO08 Input PU (100K)

SD4_DAT1 B19 NVCC_NANDF GPIO ALT5 GPIO2_IO09 Input PU (100K)

SD4_DAT2 F17 NVCC_NANDF GPIO ALT5 GPIO2_IO10 Input PU (100K)

SD4_DAT3 A20 NVCC_NANDF GPIO ALT5 GPIO2_IO11 Input PU (100K)

SD4_DAT4 E18 NVCC_NANDF GPIO ALT5 GPIO2_IO12 Input PU (100K)

SD4_DAT5 C19 NVCC_NANDF GPIO ALT5 GPIO2_IO13 Input PU (100K)

SD4_DAT6 B20 NVCC_NANDF GPIO ALT5 GPIO2_IO14 Input PU (100K)

SD4_DAT7 D19 NVCC_NANDF GPIO ALT5 GPIO2_IO15 Input PU (100K)

TAMPER E11 VDD_SNVS_IN GPIO ALT0 SNVS_TAMPER Input PD (100K)

TEST_MODE E12 VDD_SNVS_IN — — TCU_TEST_MODE Input PD (100K)

USB_H1_DN F10 VDD_USB_CAP — — USB_H1_DN — —

USB_H1_DP E10 VDD_USB_CAP — — USB_H1_DP — —

USB_OTG_CHD_B B8 VDD_USB_CAP — — USB_OTG_CHD_B — —

USB_OTG_DN B6 VDD_USB_CAP — — USB_OTG_DN — —

USB_OTG_DP A6 VDD_USB_CAP — — USB_OTG_DP — —

XTALI A7 NVCC_PLL — — XTALI — —

XTALO B7 NVCC_PLL — — XTALO — —
1 The state immediately after reset and before ROM firmware or software has executed.
2 Variance of the pull-up and pull-down strengths are shown in the tables as follows:

• Table 22, "GPIO I/O DC Parameters," on page 39. 

• Table 23, "LPDDR2 I/O DC Electrical Parameters," on page 40

• Table 24, "DDR3/DDR3L I/O DC Electrical Parameters," on page 40

Table 100. 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


