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3.1 Special Signal Considerations
The package contact assignments can be found in Section 6, “Package Information and Contact 
Assignments.” Signal descriptions are defined in the i.MX 6Dual/6Quad reference manual 
(IMX6DQRM). Special signal consideration information is contained in the Hardware Development 
Guide for i.MX 6Quad, 6Dual, 6DualLite, 6Solo Families of Applications Processors 
(IMX6DQ6SDLHDG).

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).

WDOG-2
(TZ)

Watchdog 
(TrustZone)

Timer 
Peripherals

The TrustZone Watchdog (TZ WDOG) timer module protects against 
TrustZone starvation by providing a method of escaping normal mode and 
forcing a switch to the TZ mode. TZ starvation is a situation where the 
normal OS prevents switching to the TZ mode. Such a situation is 
undesirable as it can compromise the system’s security. Once the TZ 
WDOG module is activated, it must be serviced by TZ software on a 
periodic basis. If servicing does not take place, the timer times out. Upon 
a time-out, the TZ WDOG asserts a TZ mapped interrupt that forces 
switching to the TZ mode. If it is still not served, the TZ WDOG asserts a 
security violation signal to the CSU. The TZ WDOG module cannot be 
programmed or deactivated by a normal mode Software.

EIM NOR-Flash /PSRAM 
interface

Connectivity 
Peripherals

The EIM NOR-FLASH / PSRAM provides:
 • Support 16-bit (in muxed IO mode only) PSRAM memories (sync and 

async operating modes), at slow frequency
 • Support 16-bit (in muxed IO mode only) NOR-Flash memories, at slow 

frequency
 • Multiple chip selects

XTALOSC Crystal Oscillator 
interface

— The XTALOSC module enables connectivity to external crystal oscillator 
device. In a typical application use-case, it is used for 24 MHz oscillator.

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

Block
Mnemonic

Block Name Subsystem Brief Description
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4.1.3 Operating Ranges
Table 6 provides the operating ranges of the i.MX 6Dual/6Quad processors.

Table 6. Operating Ranges

Parameter 
Description

Symbol Min Typ Max1 Unit Comment2

Run mode: 
LDO enabled

VDD_ARM_IN
VDD_ARM23_IN3

1.44 — 1.5 V LDO Output Set Point (VDD_ARM_CAP5) of 
1.275 V minimum for operation up to 1200 MHz. 
Only supported in LDO enabled mode.

1.356 — 1.5 V LDO Output Set Point (VDD_ARM_CAP7) of 
1.225 V minimum for operation up to 996 MHz.

1.2756 — 1.5 V LDO Output Set Point (VDD_ARM_CAP7) of 
1.150 V minimum for operation up to 792 MHz.

1.056 — 1.5 V LDO Output Set Point (VDD_ARM_CAP7) of 
0.925 V minimum for operation up to 396 MHz.

VDD_SOC_IN8 1.3506 — 1.5 V 264 MHz < VPU ≤ 352 MHz; VDDSOC and 
VDDPU LDO outputs (VDD_SOC_CAP and 
VDD_PU_CAP) require 1.225 V minimum.

1.2756,9 — 1.5 V VPU ≤ 264 MHz; VDDSOC and VDDPU LDO 
outputs (VDD_SOC_CAP and VDD_PU_CAP) 
require 1.15 V minimum.

Run mode: 
LDO bypassed10

VDD_ARM_IN
VDD_ARM23_IN3

1.225 — 1.3 V LDO bypassed for operation up to 996 MHz.

1.150 — 1.3 V LDO bypassed for operation up to 792 MHz.

0.925 — 1.3 V LDO bypassed for operation up to 396 MHz.

VDD_SOC_IN8 1.225 — 1.3 V 264 MHz < VPU ≤ 352 MHz

1.15 — 1.3 V VPU ≤ 264 MHz

Standby/DSM mode VDD_ARM_IN 
VDD_ARM23_IN3

0.9 — 1.3 V See Table 9, “Stop Mode Current and Power 
Consumption,” on page 28.

VDD_SOC_IN 0.9 — 1.3 V

VDD_HIGH internal 
regulator

VDD_HIGH_IN11 2.7 — 3.3 V Must match the range of voltages that the 
rechargeable backup battery supports.

Backup battery supply 
range

VDD_SNVS_IN11 2.8 — 3.3 V Should be supplied from the same supply as 
VDD_HIGH_IN, if the system does not require 
keeping real time and other data on OFF state.

USB supply voltages USB_OTG_VBUS 4.4 — 5.25 V —

USB_H1_VBUS 4.4 — 5.25 V —

DDR I/O supply NVCC_DRAM 1.14 1.2 1.3 V LPDDR2

1.425 1.5 1.575 V DDR3

1.283 1.35 1.45 V DDR3L

Supply for RGMII I/O 
power group12

NVCC_RGMII 1.15 — 2.625 V  • 1.15 V – 1.30 V in HSIC 1.2 V mode
 • 1.43 V – 1.58 V in RGMII 1.5 V mode
 • 1.70 V – 1.90 V in RGMII 1.8 V mode
 • 2.25 V – 2.625 V in RGMII 2.5 V mode
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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, typical 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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4.4 PLL Electrical Characteristics

4.4.1 Audio/Video PLL Electrical Parameters

4.4.2 528 MHz PLL

4.4.3 Ethernet PLL

4.4.4 480 MHz 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

Table 17. 480 MHz PLL Electrical Parameters

Parameter Value

Clock output range 480 MHz PLL output

Reference clock 24 MHz

Lock time <383 reference cycles
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4.4.5 MLB PLL

The MediaLB PLL is necessary in the MediaLB 6-Pin implementation to phase align the internal and 
external clock edges, effectively tuning out the delay of the differential clock receiver and is also 
responsible for generating the higher speed internal clock, when the internal-to-external clock ratio is 
not 1:1.

4.4.6 ARM PLL

4.5 On-Chip Oscillators

4.5.1 OSC24M

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

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

Table 18. MLB PLL Electrical Parameters

Parameter Value

Lock time <1.5 ms

Table 19. ARM PLL Electrical Parameters

Parameter Value

Clock output range 650 MHz~1.3 GHz

Reference clock 24 MHz 

Lock time <2250 reference cycles
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4.8.2 DDR I/O Output Buffer Impedance

For details on supported DDR memory configurations, see Section 4.10.2, “MMDC Supported 
DDR3/DDR3L/LPDDR2 Configurations.”

Table 36 shows DDR I/O output buffer impedance of i.MX 6Dual/6Quad processors.

Note:  
1. Output driver impedance is controlled across PVTs using ZQ calibration procedure.
2. Calibration is done against 240 W 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.

4.8.4 MLB 6-Pin I/O Differential Output Impedance
Table 37 shows MLB 6-pin I/O differential output impedance of i.MX 6Dual/6Quad processors.

Table 36. DDR I/O Output Buffer Impedance

Parameter Symbol Test Conditions

Typical

UnitNVCC_DRAM=1.5 V 
(DDR3)

DDR_SEL=11

NVCC_DRAM=1.2 V 
(LPDDR2)

DDR_SEL=10

Output Driver 
Impedance

Rdrv

Drive Strength (DSE) =
000
001
010
011
100
101
110
111

Hi-Z
240
120
80
60
48
40
34

Hi-Z
240
120
80
60
48
40
34

Ω

Table 37. MLB 6-Pin I/O Differential Output Impedance

Parameter Symbol Test Conditions Min Typ Max Unit

Differential Output Impedance ZO — 1.6 — — kΩ
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Figure 21. Asynchronous A/D Muxed Write Access

Figure 22. DTACK Mode Read Access (DAP=0)
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Figure 27. Read Data Latch Cycle Timing Diagram (Non-EDO Mode)

Figure 28. Read Data Latch Cycle Timing Diagram (EDO Mode)

Table 44. Asynchronous Mode Timing Parameters1

ID Parameter Symbol

Timing
T = GPMI Clock Cycle Unit

Min Max

NF1 NAND_CLE setup time tCLS (AS + DS) × T - 0.12 [see 2,3] ns

NF2 NAND_CLE hold time tCLH DH × T - 0.72 [see 2] ns

NF3 NAND_CEx_B setup time tCS (AS + DS + 1) × T [see 3,2] ns

NF4 NAND_CEx_B hold time tCH (DH+1) × T - 1 [see 2] ns

NF5 NAND_WE_B pulse width tWP DS × T [see 2] ns

NF6 NAND_ALE setup time tALS (AS + DS) × T - 0.49 [see 3,2] ns

NF7 NAND_ALE hold time tALH (DH × T - 0.42 [see 2] ns

NF8 Data setup time tDS DS × T - 0.26 [see 2] ns

NF9 Data hold time tDH DH × T - 1.37 [see 2] ns

NF10 Write cycle time tWC (DS + DH) × T [see 2] ns

NF11 NAND_WE_B hold time tWH DH × T [see 2] ns

NF12 Ready to NAND_RE_B low tRR4 (AS + 2) × T [see 3,2] — ns

NF13 NAND_RE_B pulse width tRP DS × T [see 2] ns

NF14 READ cycle time tRC (DS + DH) × T [see 2] ns

NF15 NAND_RE_B high hold time tREH DH × T [see 2] ns
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In EDO mode (Figure 28), NF16/NF17 are different from the definition in non-EDO mode (Figure 27). 
They are called tREA/tRHOH (NAND_RE_B access time/NAND_RE_B HIGH to output hold). The 
typical value for them are 16 ns (max for tREA)/15 ns (min for tRHOH) at 50 MB/s EDO mode. In EDO 
mode, GPMI will sample NAND_DATAxx at rising edge of delayed NAND_RE_B provided by an 
internal DPLL. The delay value can be controlled by GPMI_CTRL1.RDN_DELAY (see the GPMI chapter 
of the i.MX 6Dual/6Quad reference manual (IMX6DQRM)). The typical value of this control register is 
0x8 at 50 MT/s EDO mode. However, if the board delay is large enough and cannot be ignored, the delay 
value should be made larger to compensate the board delay.

NF16 Data setup on read tDSR — (DS × T -0.67)/18.38 [see 5,6] ns

NF17 Data hold on read tDHR 0.82/11.83 [see 5,6] — ns
1 The GPMI asynchronous mode output timing can be controlled by the module’s internal registers 

HW_GPMI_TIMING0_ADDRESS_SETUP, HW_GPMI_TIMING0_DATA_SETUP, and HW_GPMI_TIMING0_DATA_HOLD. 
This AC timing depends on these registers settings. In the table, AS/DS/DH represents each of these settings.

2  AS minimum value can be 0, while DS/DH minimum value is 1.
3 T = GPMI clock period -0.075ns (half of maximum p-p jitter).
4 NF12 is met automatically by the design.
5 Non-EDO mode.
6 EDO mode, GPMI clock ≈ 100 MHz 

(AS=DS=DH=1, GPMI_CTL1 [RDN_DELAY] = 8, GPMI_CTL1 [HALF_PERIOD] = 0).

Table 44. Asynchronous Mode Timing Parameters1 (continued)

ID Parameter Symbol

Timing
T = GPMI Clock Cycle Unit

Min Max
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4.12.5.2 RMII Mode Timing

In RMII mode, ENET_CLK is used as the REF_CLK, which is a 50 MHz ± 50 ppm continuous reference 
clock. ENET_RX_EN is used as the ENET_RX_EN in RMII. Other signals under RMII mode include 
ENET_TX_EN, ENET0_TXD[1:0], ENET_RXD[1:0] and ENET_RX_ER.

Figure 46 shows RMII mode timings. Table 57 describes the timing parameters (M16–M21) shown in the 
figure.

Figure 46. RMII Mode Signal Timing Diagram

Table 57. RMII Signal Timing

ID Characteristic Min Max Unit

M16 ENET_CLK pulse width high 35% 65% ENET_CLK period

M17 ENET_CLK pulse width low 35% 65% ENET_CLK period

M18 ENET_CLK to ENET0_TXD[1:0], ENET_TX_EN invalid 4 — ns

M19 ENET_CLK to ENET0_TXD[1:0], ENET_TX_EN valid — 13.5 ns

M20 ENET_RXD[1:0], ENET_RX_EN(ENET_RX_EN), ENET_RX_ER to 
ENET_CLK setup

4 — ns

M21 ENET_CLK to ENET_RXD[1:0], ENET_RX_EN, ENET_RX_ER hold 2 — ns

ENET_CLK (input)

ENET_TX_EN

M16

M17

M18

M19

M20 M21

ENET_RXD[1:0]

ENET0_TXD[1:0] (output)

ENET_RX_ER

ENET_RX_EN (input)
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4.12.9 I2C Module Timing Parameters
This section describes the timing parameters of the I2C module. Figure 58 depicts the timing of I2C 
module, and Table 61 lists the I2C module timing characteristics.

Figure 58. I2C Bus Timing

tF Differential output signal fall time 20–80%
RL = 50 Ω
See Figure 57.

75 — 0.4 UI ps

— Differential signal overshoot Referred to 2x VSWING — — 15 %

— Differential signal undershoot Referred to 2x VSWING — — 25 %

Data and Control Interface Specifications

tPower-up
2 HDMI 3D Tx PHY power-up time From power-down to 

HSI_TX_READY assertion
— — 3.35 ms

1 Relative to ideal recovery clock, as specified in the HDMI specification, version 1.4a, section 4.2.3.
2 For information about latencies and associated timings, see Section 4.12.7.1, “Latencies and Timing Information.”

Table 61. I2C Module Timing Parameters

ID Parameter
Standard Mode Fast Mode

Unit
Min Max Min Max

IC1 I2Cx_SCL cycle time 10 — 2.5 — µs

IC2 Hold time (repeated) START condition 4.0 — 0.6 — µs

IC3 Set-up time for STOP condition 4.0 — 0.6 — µs

IC4 Data hold time 01 3.452 01 0.92 µs

IC5 HIGH Period of I2Cx_SCL Clock 4.0 — 0.6 — µs

IC6 LOW Period of the I2Cx_SCL Clock 4.7 — 1.3 — µs

IC7 Set-up time for a repeated START condition 4.7 — 0.6 — µs

IC8 Data set-up time 250 — 1003 — ns

Table 60. Switching Characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit

IC10 IC11 IC9

IC2 IC8 IC4 IC7 IC3

IC6

IC10

IC5

IC11 START STOP STARTSTART

I2Cx_SDA

I2Cx_SCL

IC1
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4.12.10.2 Sensor Interface Timings

There are three camera timing modes supported by the IPU.

4.12.10.2.1 BT.656 and BT.1120 Video Mode

Smart camera sensors, which include imaging processing, usually support video mode transfer. They use 
an embedded timing syntax to replace the IPU2_CSIx_VSYNC and IPU2_CSIx_HSYNC signals. The 
timing syntax is defined by the BT.656/BT.1120 standards.

This operation mode follows the recommendations of ITU BT.656/ ITU BT.1120 specifications. The only 
control signal used is IPU2_CSIx_PIX_CLK. Start-of-frame and active-line signals are embedded in the 
data stream. An active line starts with a SAV code and ends with a EAV code. In some cases, digital 
blanking is inserted in between EAV and SAV code. The CSI decodes and filters out the timing-coding 
from the data stream, thus recovering IPU2_CSIx_VSYNC and IPU2_CSIx_HSYNC signals for internal 
use. On BT.656 one component per cycle is received over the IPU2_CSIx_DATA_EN bus. On BT.1120 
two components per cycle are received over the IPU2_CSIx_DATA_EN bus.

4.12.10.2.2 Gated Clock Mode

The IPU2_CSIx_VSYNC, IPU2_CSIx_HSYNC, and IPU2_CSIx_PIX_CLK signals are used in this 
mode. See Figure 59.

Figure 59. Gated Clock Mode Timing Diagram

A frame starts with a rising edge on IPU2_CSIx_VSYNC (all the timings correspond to straight polarity 
of the corresponding signals). Then IPU2_CSIx_HSYNC goes to high and hold for the entire line. Pixel 
clock is valid as long as IPU2_CSIx_HSYNC is high. Data is latched at the rising edge of the valid pixel 
clocks. IPU2_CSIx_HSYNC goes to low at the end of line. Pixel clocks then become invalid and the CSI 

2 The MSB bits are duplicated on LSB bits implementing color extension.
3 The two MSB bits are duplicated on LSB bits implementing color extension.
4 YCbCr, 8 bits—Supported within the BT.656 protocol (sync embedded within the data stream).
5 RGB, 16 bits—Supported in two ways: (1) As a “generic data” input—with no on-the-fly processing; (2) With on-the-fly 

processing, but only under some restrictions on the control protocol.
6 YCbCr, 16 bits—Supported as a “generic-data” input—with no on-the-fly processing.
7 YCbCr, 16 bits—Supported as a sub-case of the YCbCr, 20 bits, under the same conditions (BT.1120 protocol).
8 YCbCr, 20 bits—Supported only within the BT.1120 protocol (syncs embedded within the data stream).
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4.12.13.3 Receiver Real-Time Data Flow

Figure 75. Receiver Real-Time Data Flow READY Signal Timing

4.12.13.4 Synchronized Data Flow Transmission with Wake

Figure 76. Synchronized Data Flow Transmission with WAKE

4.12.13.5 Stream Transmission Mode Frame Transfer

Figure 77. Stream Transmission Mode Frame Transfer (Synchronized Data Flow)
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4.12.13.9 DATA and FLAG Signal Timing 

Figure 80. DATA and FLAG Signal Timing

4.12.14 MediaLB (MLB) Characteristics

4.12.14.1 MediaLB (MLB) DC Characteristics

Table 71 lists the MediaLB 3-pin interface electrical characteristics.

Table 72 lists the MediaLB 6-pin interface electrical characteristics.

Table 71. MediaLB 3-Pin Interface Electrical DC Specifications

Parameter Symbol Test Conditions Min Max Unit

Maximum input voltage — — — 3.6 V

Low level input threshold VIL — — 0.7 V

High level input threshold VIH See Note1

1 Higher VIH thresholds can be used; however, the risks associated with less noise margin in the system must be 
evaluated and assumed by the customer.

1.8 — V

Low level output threshold VOL IOL = 6 mA — 0.4 V

High level output threshold VOH IOH = –6 mA 2.0 — V

Input leakage current IL 0 < Vin < VDD — ±10 μA

Table 72. MediaLB 6-Pin Interface Electrical DC Specifications

Parameter Symbol Test Conditions Min Max Unit

Driver Characteristics

Differential output voltage (steady-state):
I VO+ - VO- I

VOD See Note1 300 500 mV

Difference in differential output voltage 
between (high/low) steady-states:
I VOD, high - VOD, low I

ΔVOD — -50 50 mV

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
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Figure 85. Boundary Scan (JTAG) Timing Diagram

Figure 86. Test Access Port Timing Diagram
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NOTE
• All the timings for the SSI are given for a non-inverted serial clock 

polarity (TSCKP/RSCKP = 0) and a non-inverted frame sync 
(TFSI/RFSI = 0). If the polarity of the clock and/or the frame sync have 
been inverted, all the timing remains valid by inverting the clock signal 
AUDx_TXC/AUDx_RXC and/or the frame sync 
AUDx_TXFS/AUDx_RXFS shown in the tables and in the figures.

• All timings are on Audiomux Pads when SSI is being used for data 
transfer.

• The terms, WL and BL, refer to Word Length(WL) and Bit Length(BL).

• For internal Frame Sync operation using external clock, the frame sync 
timing is the same as that of transmit data (for example, during AC97 
mode of operation).

Table 82. 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

Synchronous Internal Clock Operation

SS42 AUDx_RXD setup before AUDx_TXC falling 10.0 — ns

SS43 AUDx_RXD hold after AUDx_TXC falling 0.0 — ns
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CSI_D1P D2 NVCC_MIPI — — CSI_DATA1_P — —

CSI_D2M E1 NVCC_MIPI — — CSI_DATA2_N — —

CSI_D2P E2 NVCC_MIPI — — CSI_DATA2_P — —

CSI_D3M F2 NVCC_MIPI — — CSI_DATA3_N — —

CSI_D3P F1 NVCC_MIPI — — CSI_DATA3_P — —

CSI0_DAT10 M1 NVCC_CSI GPIO ALT5 GPIO5_IO28 Input PU (100K)

CSI0_DAT11 M3 NVCC_CSI GPIO ALT5 GPIO5_IO29 Input PU (100K)

CSI0_DAT12 M2 NVCC_CSI GPIO ALT5 GPIO5_IO30 Input PU (100K)

CSI0_DAT13 L1 NVCC_CSI GPIO ALT5 GPIO5_IO31 Input PU (100K)

CSI0_DAT14 M4 NVCC_CSI GPIO ALT5 GPIO6_IO00 Input PU (100K)

CSI0_DAT15 M5 NVCC_CSI GPIO ALT5 GPIO6_IO01 Input PU (100K)

CSI0_DAT16 L4 NVCC_CSI GPIO ALT5 GPIO6_IO02 Input PU (100K)

CSI0_DAT17 L3 NVCC_CSI GPIO ALT5 GPIO6_IO03 Input PU (100K)

CSI0_DAT18 M6 NVCC_CSI GPIO ALT5 GPIO6_IO04 Input PU (100K)

CSI0_DAT19 L6 NVCC_CSI GPIO ALT5 GPIO6_IO05 Input PU (100K)

CSI0_DAT4 N1 NVCC_CSI GPIO ALT5 GPIO5_IO22 Input PU (100K)

CSI0_DAT5 P2 NVCC_CSI GPIO ALT5 GPIO5_IO23 Input PU (100K)

CSI0_DAT6 N4 NVCC_CSI GPIO ALT5 GPIO5_IO24 Input PU (100K)

CSI0_DAT7 N3 NVCC_CSI GPIO ALT5 GPIO5_IO25 Input PU (100K)

CSI0_DAT8 N6 NVCC_CSI GPIO ALT5 GPIO5_IO26 Input PU (100K)

CSI0_DAT9 N5 NVCC_CSI GPIO ALT5 GPIO5_IO27 Input PU (100K)

CSI0_DATA_EN P3 NVCC_CSI GPIO ALT5 GPIO5_IO20 Input PU (100K)

CSI0_MCLK P4 NVCC_CSI GPIO ALT5 GPIO5_IO19 Input PU (100K)

CSI0_PIXCLK P1 NVCC_CSI GPIO ALT5 GPIO5_IO18 Input PU (100K)

CSI0_VSYNC N2 NVCC_CSI GPIO ALT5 GPIO5_IO21 Input PU (100K)

DI0_DISP_CLK N19 NVCC_LCD GPIO ALT5 GPIO4_IO16 Input PU (100K)

DI0_PIN15 N21 NVCC_LCD GPIO ALT5 GPIO4_IO17 Input PU (100K)

DI0_PIN2 N25 NVCC_LCD GPIO ALT5 GPIO4_IO18 Input PU (100K)

DI0_PIN3 N20 NVCC_LCD GPIO ALT5 GPIO4_IO19 Input PU (100K)

DI0_PIN4 P25 NVCC_LCD GPIO ALT5 GPIO4_IO20 Input PU (100K)

DISP0_DAT0 P24 NVCC_LCD GPIO ALT5 GPIO4_IO21 Input PU (100K)

DISP0_DAT1 P22 NVCC_LCD GPIO ALT5 GPIO4_IO22 Input PU (100K)

DISP0_DAT10 R21 NVCC_LCD GPIO ALT5 GPIO4_IO31 Input PU (100K)

DISP0_DAT11 T23 NVCC_LCD GPIO ALT5 GPIO5_IO05 Input PU (100K)

DISP0_DAT12 T24 NVCC_LCD GPIO ALT5 GPIO5_IO06 Input PU (100K)

DISP0_DAT13 R20 NVCC_LCD GPIO ALT5 GPIO5_IO07 Input PU (100K)

Table 96. 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
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DISP0_DAT14 U25 NVCC_LCD GPIO ALT5 GPIO5_IO08 Input PU (100K)

DISP0_DAT15 T22 NVCC_LCD GPIO ALT5 GPIO5_IO09 Input PU (100K)

DISP0_DAT16 T21 NVCC_LCD GPIO ALT5 GPIO5_IO10 Input PU (100K)

DISP0_DAT17 U24 NVCC_LCD GPIO ALT5 GPIO5_IO11 Input PU (100K)

DISP0_DAT18 V25 NVCC_LCD GPIO ALT5 GPIO5_IO12 Input PU (100K)

DISP0_DAT19 U23 NVCC_LCD GPIO ALT5 GPIO5_IO13 Input PU (100K)

DISP0_DAT2 P23 NVCC_LCD GPIO ALT5 GPIO4_IO23 Input PU (100K)

DISP0_DAT20 U22 NVCC_LCD GPIO ALT5 GPIO5_IO14 Input PU (100K)

DISP0_DAT21 T20 NVCC_LCD GPIO ALT5 GPIO5_IO15 Input PU (100K)

DISP0_DAT22 V24 NVCC_LCD GPIO ALT5 GPIO5_IO16 Input PU (100K)

DISP0_DAT23 W24 NVCC_LCD GPIO ALT5 GPIO5_IO17 Input PU (100K)

DISP0_DAT3 P21 NVCC_LCD GPIO ALT5 GPIO4_IO24 Input PU (100K)

DISP0_DAT4 P20 NVCC_LCD GPIO ALT5 GPIO4_IO25 Input PU (100K)

DISP0_DAT5 R25 NVCC_LCD GPIO ALT5 GPIO4_IO26 Input PU (100K)

DISP0_DAT6 R23 NVCC_LCD GPIO ALT5 GPIO4_IO27 Input PU (100K)

DISP0_DAT7 R24 NVCC_LCD GPIO ALT5 GPIO4_IO28 Input PU (100K)

DISP0_DAT8 R22 NVCC_LCD GPIO ALT5 GPIO4_IO29 Input PU (100K)

DISP0_DAT9 T25 NVCC_LCD GPIO ALT5 GPIO4_IO30 Input PU (100K)

DRAM_A0 AC14 NVCC_DRAM DDR ALT0 DRAM_ADDR00 Output 0

DRAM_A1 AB14 NVCC_DRAM DDR ALT0 DRAM_ADDR01 Output 0

DRAM_A10 AA15 NVCC_DRAM DDR ALT0 DRAM_ADDR10 Output 0

DRAM_A11 AC12 NVCC_DRAM DDR ALT0 DRAM_ADDR11 Output 0

DRAM_A12 AD12 NVCC_DRAM DDR ALT0 DRAM_ADDR12 Output 0

DRAM_A13 AC17 NVCC_DRAM DDR ALT0 DRAM_ADDR13 Output 0

DRAM_A14 AA12 NVCC_DRAM DDR ALT0 DRAM_ADDR14 Output 0

DRAM_A15 Y12 NVCC_DRAM DDR ALT0 DRAM_ADDR15 Output 0

DRAM_A2 AA14 NVCC_DRAM DDR ALT0 DRAM_ADDR02 Output 0

DRAM_A3 Y14 NVCC_DRAM DDR ALT0 DRAM_ADDR03 Output 0

DRAM_A4 W14 NVCC_DRAM DDR ALT0 DRAM_ADDR04 Output 0

DRAM_A5 AE13 NVCC_DRAM DDR ALT0 DRAM_ADDR05 Output 0

DRAM_A6 AC13 NVCC_DRAM DDR ALT0 DRAM_ADDR06 Output 0

DRAM_A7 Y13 NVCC_DRAM DDR ALT0 DRAM_ADDR07 Output 0

DRAM_A8 AB13 NVCC_DRAM DDR ALT0 DRAM_ADDR08 Output 0

DRAM_A9 AE12 NVCC_DRAM DDR ALT0 DRAM_ADDR09 Output 0

DRAM_CAS AE16 NVCC_DRAM DDR ALT0 DRAM_CAS_B Output 0

DRAM_CS0 Y16 NVCC_DRAM DDR ALT0 DRAM_CS0_B Output 0

Table 96. 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
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EIM_DA6 K25 NVCC_EIM2 GPIO ALT0 EIM_AD06 Input PU (100K)

EIM_DA7 L25 NVCC_EIM2 GPIO ALT0 EIM_AD07 Input PU (100K)

EIM_DA8 L24 NVCC_EIM2 GPIO ALT0 EIM_AD08 Input PU (100K)

EIM_DA9 M21 NVCC_EIM2 GPIO ALT0 EIM_AD09 Input PU (100K)

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)

Table 96. 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
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Table 98. 21 x 21 mm, 0.8 mm Pitch Ball Map (continued)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25


