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Modules List

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

Block . Block Name Subsystem Brief Description
Mnemonic
GPUVGv2 |Vector Graphics Multimedia OpenVG graphics accelerator provides OpenVG 1.1 support as well as
Processing Unit, Peripherals  |other accelerations, including Real-time hardware curve tesselation of
ver. 2 lines, quadratic and cubic Bezier curves, 16x Line Anti-aliasing, and
various Vector Drawing functions.
HDMI Tx HDMI Tx interface Multimedia The HDMI module provides HDMI standard interface port to an HDMI 1.4
Peripherals  |compliant display.
HSI MIPI HSl interface  |Connectivity | The MIPI HSI provides a standard MIPI interface to the applications
Peripherals processor.
1°C-1 I°C Interface Connectivity |I°C provide serial interface for external devices. Data rates of up to 400
12c-2 Peripherals kbps are supported.
1C-3
IOMUXC IOMUX Control System This module enables flexible IO multiplexing. Each IO pad has default and
Control several alternate functions. The alternate functions are software
Peripherals  |configurable.
IPUV3H-1 Image Processing Multimedia IPUv3H enables connectivity to displays and video sources, relevant
IPUV3H-2  |Unit, ver. 3H Peripherals  |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
e 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 |KPP Supports 8 x 8 external key pad matrix. KPP features are:
Peripherals ¢ 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 Processing Unit)
Peripherals  |to External LVDS Display Interface. LDB supports two channels; each

channel has following signals:

* One clock pair

e Four data pairs

Each signal pair contains LVDS special differential pad (PadP, PadM).
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Modules List

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

Block

. Block Name Subsystem Brief Description
Mnemonic

WDOG-2 |Watchdog Timer The TrustZone Watchdog (TZ WDOG) timer module protects against

(T2) (TrustZone) Peripherals | 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 |Connectivity |The EIM NOR-FLASH / PSRAM provides:

interface Peripherals * Support 16-bit (in muxed 10 mode only) PSRAM memories (sync and
async operating modes), at slow frequency

e Support 16-bit (in muxed 10 mode only) NOR-Flash memories, at slow
frequency

e Multiple chip selects

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

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 Devel opment
Guidefor i.MX 6Quad, 6Dual, 6DualLite, 6Solo Families of Applications Processors
(IMX6DQBSDLHDG).

3.2 Recommended Connections for Unused Analog Interfaces

The recommended connections for unused anal og 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).
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Electrical Characteristics

Table 6. Operating Ranges (continued)

Parameter . 1 . 2
Description Symbol Min Typ Max Unit Comment
GPIO supplies'® NVCC_CSI, 1.65 1.8, 36 |V Isolation between the NVCC_EIMx and
NVCC_EIMO, 2.8, NVCC_SDx different supplies allow them to
NVCC_EIM1, 3.3 operate at different voltages within the specified
NVCC_EIM2, range.
NVCC_ENET, Example: NVCC_EIM1 can operate at 1.8 V
NVCC_GPIO, while NVCC_EIM2 operates at 3.3 V.
NVCC_LCD,
NVCC_NANDF,
NVCC_SDf1,
NVCC_SD2,
NVCC_SDg3,
NVCC_JTAG
NVCC_LVDS_2P5'"| 2.25 25 2.75 v —
NVCC_MIPI
HDMI supply voltages HDMI_VP 0.99 1.1 1.3 \ —
HDMI_VPH 2.25 25 2.75 \Y —
PCle supply voltages PCIE_VP 1.023 1.1 1.3 \ —
PCIE_VPH 2.325 2.5 2.75 \% —
PCIE_VPTX 1.023 1.1 1.3 \Y —
SATA Supply voltages SATA_VP 0.99 1.1 1.3 \ —
SATA_VPH 2.25 2.5 2.75 \Y —

Junction temperature Ty -40 90 105 °C |Seei.MX 6Dual/6Quad Product Lifetime Usage
Estimates Application Note, AN4724, for
information on product lifetime (power-on
years) for this processor.

Applying the maximum voltage results in maximum power consumption and heat generation. Freescale recommends a voltage
set point = (Vmin + the supply tolerance). This results in an optimized power/speed ratio.

See the Hardware Development Guide for i.MX 6Quad, 6Dual, 6DualLite, 6Solo Families of Applications Processors
(IMX6DQ6SDLHDG) for bypass capacitors requirements for each of the *_CAP supply outputs.

For Quad core system, connect to VDD_ARM_IN. For Dual core system, may be shorted to GND together with
VDD_ARM23_CAP to reduce leakage.

VDD_ARM_IN and VDD_SOC_IN must be at least 125 mV higher than the LDO Output Set Point for correct voltage regulation.

VDD_ARM_CAP must not exceed VDD_CACHE_CAP by more than +50 mV. VDD_CACHE_CAP must not exceed
VDD_ARM_CAP by more than 200 mV.

VDDSOC and VDDPU output voltages must be set according to this rule: VDDARM-VDDSOC/PU<50mV.

In LDO enabled mode, the internal LDO output set points must be configured such that the:

VDD_ARM LDO output set point does not exceed the VDD_SOC LDO output set point by more than 100 mV.

VDD_SOC LDO output set point is equal to the VDD_PU LDO output set point.

The VDD_ARM LDO output set point can be lower than the VDD_SOC LDO output set point, however, the minimum output set
points shown in this table must be maintained.

In LDO bypassed mode, the external power supply must ensure that VDD_ARM_IN does not exceed VDD_SOC_IN by more
than 100 mV. The VDD_ARM_IN supply voltage can be lower than the VDD_SOC_IN supply voltage. The minimum voltages
shown in this table must be maintained.

To set VDD_SNVS_IN voltage with respect to Charging Currents and RTC, see the Hardware Development Guide for i.MX
6Dual, 6Quad, 6Solo, 6DualLite Families of Applications Processors (IMX6DQ6SDLHDG).
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Electrical Characteristics

Table 8. Maximum Supply Currents

Maximum Current

Power Supply Conditions Unit
Power Virus CoreMark

i.MX 6Quad: ARM frequency = 792 MHz 3270 2090 mA
VDD_ARM_IN + VDD_ARM23_IN ARM LDOs set to 1.3V

Tj=105°C
i.MX 6Dual: VDD_ARM_IN ARM frequency = 792 MHz 1960 1250 mA

ARM LDOs set to 1.3V

T;=105°C
i.MX 6Dual or i.MX 6Quad: GPU frequency = 600 MHz 2370 mA
VDD_SOC_IN SOC LDO setto 1.3V

T, = 105°C
VDD_HIGH_IN — 125! mA
VDD_SNVS_IN — 2752 uA
USB_OTG_VBUS/ — 253 mA
USB_H1_VBUS (LDO 3P0)

Primary Interface (10) Supplies

NVCC_DRAM — (see note®)
NVCC_ENET N=10 Use maximum 10 equation®
NVCC_LCD N=29 Use maximum IO equation®
NVCC_GPIO N=24 Use maximum 10 equation®
NVCC_CSI N=20 Use maximum IO equation5
NVCC_EIMO N=19 Use maximum IO equation®
NVCC_EIM1 N=14 Use maximum IO equation®
NVCC_EIM2 N=20 Use maximum IO equation®
NVCC_JTAG N=6 Use maximum IO equation®
NVCC_RGMII N=6 Use maximum IO equation®
NVCC_SD1 N=6 Use maximum IO equation®
NVCC_SD2 N=6 Use maximum IO equation®
NVCC_SD3 N=11 Use maximum 10 equation®
NVCC_NANDF N=26 Use maximum 1O equation®
NVCC_MIPI — 25.5 mA

NVCC_LVDS2P5

NVCC_LVDS2P5 is connected to
VDD_HIGH_CAP at the board
level. VDD_HIGH_CAP is capable
of handing the current required by
NVCC_LVDS2P5.
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4.1.9 PCle 2.0 Maximum Power Consumption

Table 12 provides PCle PHY currents for certain operating modes.

Table 12. PCle PHY Current Drain

Electrical Characteristics

Mode Test Conditions Supply Max Current Unit
PO: Normal Operation 5G Operations PCIE_VP (1.1 V) 40 mA
PCIE_VPTX (1.1 V) 20
PCIE_VPH (2.5 V) 21
2.5G Operations PCIE_VP (1.1 V) 27
PCIE_VPTX (1.1 V) 20
PCIE_VPH (2.5 V) 20
POs: Low Recovery Time 5G Operations PCIE_VP (1.1 V) 30 mA
Latency, Power Saving State PCIE_VPTX (1.1V) 54
PCIE_VPH (2.5 V) 18
2.5G Operations PCIE_VP (1.1 V) 20
PCIE_VPTX (1.1 V) 24
PCIE_VPH (2.5 V) 18
P1: Longer Recovery Time — PCIE_VP (1.1 V) 12 mA
Latency, Lower Power State PCIE VPTX (1.1 V) o4
PCIE_VPH (2.5 V) 12
Power Down — PCIE_VP (1.1 V) 1.3 mA
PCIE_VPTX (1.1 V) 0.18
PCIE_VPH (2.5 V) 0.36
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Electrical Characteristics

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 35 provides EIM interface pads allocation in different modes.

Table 35. 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
[28:16], [28:16] [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 6Dual/6Quad reference manual
(IMX6DQRM).
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Electrical Characteristics

EIM_CSx_B
EIM_ADDRXxx |Last Valid Address Address V1 Next Address
WE33—> — WE34—» |«
EIM_WE_B
WE39— — WE40—> |<—
EIM_LBA_B
EIM_OE_B
WE45 —» - WE46— |«
EIM_EBx_B \l
— ~—WE42
EIM_DATAxx D(V1)
WE41 — -
EIM_DTACK_B WE48

Figure 21. DTACK Mode Write Access (DAP=0)

Table 37. EIM Asynchronous Timing Parameters Relative to Chip Select! 2
Ref No. Parameter Determination by Synchronous Min Max Unit
measured parameters
WE31 |EIM_CSx_B valid to Address Valid WE4-WE6-CSAXxt -3.5-CSAxt 3.5-CSAxt ns
WES32 |Address Invalid to EIM_CSx_B WE7-WE5-CSNxt -3.5-CSNxt 3.5-CSNxt ns
Invalid
WE32A [EIM_CSx_B valid to Address t+WE4-WE7 + t-3.5+(ADVN+A|t + 3.5+(ADVN+ADVA+ | ns
(muxed |Invalid (ADVN+ADVA+1-CSA)xt DVA+1-CSA)xt 1-CSA)xt
A/D)
WE33 |EIM_CSx_B Valid to EIM_WE_B | WE8-WE6+(WEA-WCSA)xt |-3.5+(WEA-WCS| 3.5+(WEA-WCSA)xt | ns
Valid A)xt
WE34 |[EIM_WE_B Invalidto EIM_CSx_B| WE7-WE9+(WEN-WCSN)xt |[-3.5+(WEN-WCS| 3.5+(WEN-WCSN)xt | ns
Invalid N)xt
WE35 [EIM_CSx_B Valid to EIM_OE_B | WE10- WE6+(OEA-RCSA)xt |-3.5+(OEA-RCS| 3.5+(0OEA-RCSA)xt | ns
Valid A)xt
WE35A [EIM_CSx_B Valid to EIM_OE_B |WE10-WE6+(OEA+RADVN+R [-3.5+(OEA+RAD|3.5+(OEA+RADVN+RA| ns
(muxed |Valid ADVA+ADH+1-RCSA)xt  |VN+RADVA+ADH|DVA+ADH+1-RCSA)xt
A/D) +1-RCSA)xt
WE36 |EIM_OE_B Invalid to EIM_CSx_B| WE7-WE11+(OEN-RCSN)xt |-3.5+(OEN-RCS| 3.5+(OEN-RCSN)xt | ns
Invalid N)xt
WE37 |EIM_CSx_B Valid to EIM_EBx_B | WE12-WE6+(RBEA-RCSA)x t |-3.5+(RBEA- RC | 3.5+(RBEA - RCSA)xt | ns
Valid (Read access) SA)xt
WE38 |EIM_EBx_B Invalid to WE7-WE13+(RBEN-RCSN)xt -3.5+ 3.5+(RBEN-RCSN)xt | ns
EIM_CSx_B Invalid (Read access) (RBEN-RCSN)xt
WE39 |EIM_CSx_B Valid to EIM_LBA_B | WE14-WE6+(ADVA-CSA)xt -3.5+ 3.5+(ADVA-CSA)xt | ns
Valid (ADVA-CSA)xt
i.MX 6Dual/6Quad Applications Processors for Industrial Products, Rev. 4, 07/2015
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Electrical Characteristics

4.10.1 Asynchronous Mode AC Timing (ONFI 1.0 Compatible)

Asynchronous mode AC timings are provided as multiplications of the clock cycle and fixed delay. The
Maximum 1/O speed of GPMI in Asynchronous mode is about 50 MB/s. Figure 28 through Figure 31
depict the relative timing between GPMI signals at the module level for different operations under
Asynchronous mode. Table 44 describes the timing parameters (NF1-NF17) that are shown in the figures.
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Figure 28. Command Latch Cycle Timing Diagram
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Figure 29. Address Latch Cycle Timing Diagram
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Figure 30. Write Data Latch Cycle Timing Diagram
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Electrical Characteristics

4.11.3 Enhanced Serial Audio Interface (ESAI) Timing Parameters

The ESAI consists of independent transmitter and receiver sections, each section with its own clock
generator. Table 49 shows the interface timing values. The number field in the table refersto timing
signalsfound in Figure 41 and Figure 42.

Table 49. Enhanced Serial Audio Interface (ESAI) Timing

ID Parameter'-2 Symbol |Expression?| Min | Max |Condition®| Unit
62 |Clock cycle* tssice 4xTg 300 | — i ck ns
4xTg 30.0 — i ck
63 | Clock high period: ns
* For internal clock — 2xTe-9.0 6 — —
* For external clock — 2xTg 15 — —
64 | Clock low period: ns
* For internal clock — 2xTe-9.0 6 — —
* For external clock — 2xTg 15 — —
65 |ESAI_RX_CLK rising edge to ESAI_RX_FS out (bl) high — — — 19.0 x ck ns
— — — 7.0 icka
66 |ESAI_RX_CLK rising edge to ESAI_RX_FS out (bl) low — — — 19.0 x ck ns
— — — 7.0 icka
67 | ESAI_RX_CLK rising edge to ESAI_RX_FS out (wr) — — — 19.0 x ck ns
high® — — — 9.0 icka
68 | ESAI_RX_CLK rising edge to ESAI_RX_FS out (wr) low® — — — 19.0 x ck ns
— — — 9.0 icka
69 |ESAI_RX_CLKrising edge to ESAI_RX_FS out (wl) high — — — 19.0 x ck ns
— — — 6.0 icka
70 |ESAI_RX_CLK rising edge to ESAI_RX_FSout (wl) low — — — 17.0 x ck ns
— — — 7.0 icka
71 | Data in setup time before ESAI_RX_CLK (serial clock in — — 12.0 — x ck ns
synchronous mode) falling edge — — 19.0 — i ck
72 | Data in hold time after ESAI_RX_CLK falling edge — — 3.5 — x ck ns
— — 9.0 — i ck
73 |ESAI_RX_FS input (bl, wr) high before ESAI_RX_CLK — — 2.0 — x ck ns
falling edge® — — 19.0 | — icka
74 | ESAI_RX_FS input (wl) high before ESAI_RX_CLK — — 2.0 — x ck ns
falling edge — — 19.0 — icka
75 |ESAI_RX_FS input hold time after ESAI_RX_CLK falling — — 25 — x ck ns
edge — — 8.5 — icka
78 |ESAI_TX_CLK rising edge to ESAI_TX_FS out (bl) high — — — 19.0 x ck ns
— — — 8.0 i ck
79 | ESAI_TX_CLK rising edge to ESAI_TX_FS out (bl) low — — — 20.0 x ck ns
— — — 10.0 i ck
80 |ESAI_TX_CLK rising edge to ESAI_TX_FS out (wr) — — — 20.0 x ck ns
high® — — — | 100 i ck
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Figure 42. ESAI Receiver Timing
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Electrical Characteristics
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Figure 57. TMDS Clock Signal Definitions
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Figure 58. Eye Diagram Mask Definition for HDMI Driver Signal Specification at TP1
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Figure 59. Intra-Pair Skew Definition

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

Freescale Semiconductor Inc. 91



Table 68. Electrical and Timing Information (continued)

Electrical Characteristics

Symbol Parameters Test Conditions Min | Typ | Max | Unit

VipTL Differential input low voltage — -70 — — mV
threshold

ViHHs Single ended input high — — — 460 | mV
voltage

ViLHs Single ended input low — 40 | — — mV
voltage

VeMmRxpe Input common mode voltage — 70 — 330 | mV

Zp Differential input impedance — 80 — 125 Q

LP Line Receiver DC Specifications

VL Input low voltage — — — 550 | mV

ViH Input high voltage — 920 — — mV

Vuyst Input hysteresis — 25 — — mV

Contention Line Receiver DC Specifications
ViLF Input low fault threshold — 200 | — 450 | mV
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Electrical Characteristics

4.11.13.3 Receiver Real-Time Data Flow

First bit of Last bit of First bit of Last bit of
frame < frame « frame N frame <

DATA X

FLAG X
[ N-bits Frame € N-bits Fram

READY—Q\ —_—
Receivér has ] ¥

detected the start Receiver has captured a

of the Frame complete Frame

Figure 79. Receiver Real-Time Data Flow READY Signal Timing

4.11.13.4 Synchronized Data Flow Transmission with Wake
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€¢——PHY Frame——p! <«€—PHY Frame——)p»
X XOOCX
X0 X
3. First bit
<5 received /
READY i 6/ Receiver —
2. Receiver in active ¥-. 4. Received can no longer
start state frame stored receive
5. Transmitter K
WAKE 1. frransmitter has has no more /|
) data to
ata to transmit .
RX stat A B c : D\_A
A: Sleep state(non-operational) B: Wake-up state C: Active state (full operational) D: Disable State(No communication ability)

Figure 80. Synchronized Data Flow Transmission with WAKE

4.11.13.5 Stream Transmission Mode Frame Transfer

Channel

Payload Data Bits——p»

XX X

DATA

FLAG

<€———Complete N-bits Frame————Jp» € Complete N-bits Fram

READY_—\ /—\ /_

Figure 81. Stream Transmission Mode Frame Transfer (Synchronized Data Flow)
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Electrical Characteristics

4.11.19.2 SSI Receiver Timing with Internal Clock

Figure 93 depicts the SSI receiver internal clock timing and Table 78 lists the timing parameters for the
receiver timing with the internal clock.

l«—— SS1 —>
SS5 —> - < SS3
SS2 > <—>— SS4
AUDx_TXC
(Output) J‘\_/ \
SS7 —> |<— SS9 > |<—
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SS20 —>»| =
<> — SS21
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AUDx_RXD e X
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l«<——SS47 — | SS51—>
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S548 <—> <> SS50
AUDx_RXC
(Output) m

Figure 93. SSI Receiver Internal Clock Timing Diagram

Table 78. SSI Receiver 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
SS3 AUDx_TXC/AUDx_RXC clock rise time — 6.0 ns
SS4 AUDx_TXC/AUDx_RXC clock low period 36.0 — ns
SS5 AUDx_TXC/AUDx_RXC clock fall time — 6.0 ns
SS7 AUDx_RXC high to AUDx_TXFS (bl) high — 15.0 ns
SS9 AUDx_RXC high to AUDx_TXFS (bl) low — 15.0 ns
SS11 AUDx_RXC high to AUDx_TXFS (wl) high — 15.0 ns
SS13 AUDx_RXC high to AUDx_TXFS (wl) low — 15.0 ns
SS20 AUDx_RXD setup time before AUDx_RXC low 10.0 — ns
SS21 AUDx_RXD hold time after AUDx_RXC low 0.0 — ns
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Package Information and Contact Assignments

6 Package Information and Contact Assignments

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

6.1 Updated Signal Naming Convention
The signal names of the i.M X6 series of products have been standardized to better align the signal names
within the family and across the documentation. Some of the benefits of these changes are as follows:

* The names are unique within the scope of an SoC and within the series of products

»  Searches will return all occurrences of the named signal

» The names are consistent between i.M X 6 series products implementing the same modules

* Themoduleinstance isincorporated into the signal name

This change appliesonly to signal names. The original ball names have been preserved to prevent the need
to change schematics, BSDL models, IBIS models, etc.

Throughout this document, the updated signal names are used except where referenced as a ball name
(such asthe Functional Contact Assignmentstable, Ball Map table, and so on). A master list of the signal
name changesisin the document, IMX 6 Series Signal Name Mapping (EB792). Thislist can be used to
map the signal names used in older documentation to the new standardized naming conventions.

6.2 21 x21 mm Package Information

6.2.1 Case FCPBGA, 21 x 21 mm, 0.8 mm Pitch, 25 x 25 Ball Matrix

i.MX 6Dual/6Quad Applications Processors for Industrial Products, Rev. 4, 07/2015
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Package Information and Contact Assignments

NOTES:
1. ALL DIMENSIONS IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.
A MAXIMUM SOLDER BALL DIAMETER MEASURED PARALLEL TO DATUM A.

DATUM A, THE SEATING PLANE, IS DETERMINED BY THE SPHERICAL CROWNS OF THE
SOLDER BALLS.

PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT OF MARK ON TOP SURFACE
OF PACKAGE.

21.2MM MAXIMUM PACKAGE ASSEMBLY (LID + LAMINATE) X AND Y.

C C C , C.
© FREESCALE SEMICONDUCTOR. IN MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: DOCUMENT NO: 98ASA00330D REV: D
624 1/0 FC PBGA,
21 X 21 X 2 PKG, STANDARD: NON—JEDEC
0.8 MM PITCH, STAMPED LID 08 OCT 2013

Figure 103. 21 x 21 mm Lidded Package Top, Bottom, and Side Views (Sheet 2 of 2)
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Package Information and Contact Assignments

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

Out of Reset Condition’
Ball Name Ball Power Group |Ball Type D“:Lac;.lelt Default Function
(Reset (Signal Name) Input/Output | Value®
Mode)
DISPO_DAT18 Va5 NVCC_LCD GPIO ALT5 GPIO5_l012 Input PU (100K)
DISPO_DAT19 u23 NVCC_LCD GPIO ALT5 GPIO5_1013 Input PU (100K)
DISPO_DAT2 P23 NVCC_LCD GPIO ALT5 GPIO4_1023 Input PU (100K)
DISP0O_DAT20 u22 NVCC_LCD GPIO ALT5 GPIO5_1014 Input PU (100K)
DISPO_DAT21 T20 NVCC_LCD GPIO ALT5 GPIO5_I015 Input PU (100K)
DISPO_DAT22 V24 NVCC_LCD GPIO ALT5 GPIO5_1016 Input PU (100K)
DISPO_DAT23 W24 NVCC_LCD GPIO ALT5 GPIO5_I017 Input U (100K)
DISP0O_DAT3 P21 NVCC_LCD GPIO ALT5 GPIO4_1024 Input U (100K)
DISPO_DAT4 P20 NVCC_LCD GPIO ALT5 GPIO4_1025 Input U (100K)
DISP0O_DAT5 R25 NVCC_LCD GPIO ALT5 GPIO4_1026 Input U (100K)
DISPO_DAT6 R23 NVCC_LCD GPIO ALT5 GPIO4_1027 Input U (100K)
DISPO_DAT7 R24 NVCC_LCD GPIO ALT5 GPIO4_1028 Input U (100K)
DISP0O_DAT8 R22 NVCC_LCD GPIO ALT5 GPIO4_1029 Input U (100K)
DISP0_DAT9 T25 NVCC_LCD GPIO ALT5 GPIO4_1030 Input U (100K)
DRAM_AO0 AC14| NVCC_DRAM DDR ALTO DRAM_ADDRO0O Output 0
DRAM_A1 AB14| NVCC_DRAM DDR ALTO DRAM_ADDRO1 Output 0
DRAM_A10 AA15| NVCC_DRAM DDR ALTO DRAM_ADDR10 Output 0
DRAM_A11 AC12| NVCC_DRAM DDR ALTO DRAM_ADDR11 Output 0
DRAM_A12 AD12| NVCC_DRAM DDR ALTO DRAM_ADDR12 Output 0
DRAM_A13 AC17| NVCC_DRAM DDR ALTO DRAM_ADDR13 Output 0
DRAM_A14 AA12| NVCC_DRAM DDR ALTO DRAM_ADDR14 Output 0
DRAM_A15 Y12 NVCC_DRAM DDR ALTO DRAM_ADDR15 Output 0
DRAM_A2 AA14| NVCC_DRAM DDR ALTO DRAM_ADDRO02 Output 0
DRAM_A3 Y14 NVCC_DRAM DDR ALTO DRAM_ADDRO3 Output 0
DRAM_A4 W14 | NVCC_DRAM DDR ALTO DRAM_ADDRO04 Output 0
DRAM_A5 AE13| NVCC_DRAM DDR ALTO DRAM_ADDRO5 Output 0
DRAM_A6 AC13| NVCC_DRAM DDR ALTO DRAM_ADDRO06 Output 0
DRAM_A7 Y13 NVCC_DRAM DDR ALTO DRAM_ADDRO7 Output 0
DRAM_A8 AB13| NVCC_DRAM DDR ALTO DRAM_ADDRO08 Output 0
DRAM_A9 AE12| NVCC_DRAM DDR ALTO DRAM_ADDRO09 Output 0
DRAM_CAS AE16| NVCC_DRAM DDR ALTO DRAM_CAS_B Output 0
DRAM_CSO0 Y16 NVCC_DRAM DDR ALTO DRAM_CS0_B Output 0
DRAM_CS1 AD17| NVCC_DRAM DDR ALTO DRAM_CS1_B Output 0
DRAM_DO AD2 | NVCC_DRAM DDR ALTO DRAM_DATAQ0 Input PU (100K)
DRAM_D1 AE2 NVCC_DRAM DDR ALTO DRAM_DATAO1 Input PU (100K)
DRAM_D10 AA6 NVCC_DRAM DDR ALTO DRAM_DATA10 Input PU (100K)
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Package Information and Contact Assignments

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

Out of Reset Condition’

Ball Name Ball Power Group |Ball Type D“:Lac;.lelt Default Function 9
(Reset (Signal Name) Input/Output | Value
Mode)
RGMII_RDO C24 NVCC_RGMII DDR ALT5 GPI106_1025 Input U (100K)
RGMII_RD1 B23 NVCC_RGMII DDR ALT5 GPIO6_1027 Input U (100K)
RGMII_RD2 B24 NVCC_RGMII DDR ALT5 GPI106_1028 Input U (100K)
RGMII_RD3 D23 NVCC_RGMII DDR ALT5 GPIO6_1029 Input U (100K)
RGMII_RX_CTL D22 NVCC_RGMII DDR ALT5 GPI106_1024 Input D (100K)
RGMII_RXC B25 NVCC_RGMII DDR ALT5 GPIO6_1030 Input PD (100K)
RGMII_TDO Cc22 NVCC_RGMII DDR ALT5 GPI106_1020 Input U (100K)
RGMII_TD1 F20 NVCC_RGMII DDR ALT5 GPIO6_1021 Input U (100K)
RGMII_TD2 E21 NVCC_RGMII DDR ALT5 GPI106_1022 Input U (100K)
RGMII_TD3 A24 NVCC_RGMII DDR ALT5 GPIO6_1023 Input U (100K)
RGMII_TX_CTL Cc23 NVCC_RGMII DDR ALT5 GPI106_1026 Input D (100K)
RGMII_TXC D21 NVCC_RGMII DDR ALT5 GPIO6_1019 Input D (100K)
RTC_XTALI D9 |VDD_SNVS_CAP — — RTC_XTALI — —
RTC_XTALO C9 |VDD_SNVS_CAP — — RTC_XTALO — —
SATA_RXM Al4 SATA_VPH — — SATA_PHY_RX_N — —
SATA_RXP B14 SATA_VPH — — SATA_PHY_RX_P — —
SATA_TXM B12 SATA_VPH — — SATA_PHY_TX_N — —
SATA_TXP A12 SATA_VPH — — SATA_PHY_TX_P — —
SD1_CLK D20 NVCC_SD1 GPIO ALT5 GPIO1_1020 Input PU (100K)
SD1_CMD B21 NVCC_SD1 GPIO ALT5 GPIO1_1018 Input PU (100K)
SD1_DATO A21 NVCC_SD1 GPIO ALT5 GPIO1_lO16 Input PU (100K)
SD1_DAT1 C20 NVCC_SD1 GPIO ALT5 GPIO1_IO17 Input PU (100K)
SD1_DAT2 E19 NVCC_SD1 GPIO ALT5 GPIO1_1019 Input PU (100K)
SD1_DAT3 F18 NVCC_SD1 GPIO ALT5 GPIO1_l1021 Input PU (100K)
SD2_CLK C21 NVCC_SD2 GPIO ALT5 GPIO1_1010 Input PU (100K)
SD2_CMD F19 NVCC_SD2 GPIO ALT5 GPIO1_IO11 Input PU (100K)
SD2_DATO0 A22 NVCC_SD2 GPIO ALT5 GPIO1_lO15 Input PU (100K)
SD2_DAT1 E20 NVCC_SD2 GPIO ALT5 GPIO1_l014 Input PU (100K)
SD2_DAT2 A23 NVCC_SD2 GPIO ALT5 GPIO1_1013 Input PU (100K)
SD2_DAT3 B22 NVCC_SD2 GPIO ALT5 GPIO1_l012 Input PU (100K)
SD3_CLK D14 NVCC_SD3 GPIO ALT5 GPIO7_1003 Input PU (100K)
SD3_CMD B13 NVCC_SD3 GPIO ALT5 GPIO7_1002 Input PU (100K)
SD3_DATO E14 NVCC_SD3 GPIO ALT5 GPIO7_1004 Input PU (100K)
SD3_DAT1 F14 NVCC_SD3 GPIO ALT5 GPIO7_1005 Input PU (100K)
SD3_DAT2 A15 NVCC_SD3 GPIO ALT5 GPIO7_1006 Input PU (100K)
SD3_DAT3 B15 NVCC_SD3 GPIO ALT5 GPIO7_1007 Input PU (100K)
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Revision History

Table 94. i.MX 6Dual/6Quad Data Sheet Document Revision History (continued)

Rev.
Number

Date

Substantive Change(s)

Rev. 2

04/2013

Substantive changes throughout this document are as follows:

Incorporated standardized signal names. This change is extensive throughout.

Added reference to EB792, i.MX Signal Name Mapping.

Figures updated to align to standardized signal names.

Aligned references to FCBGA to read FCPBGA throughout document.

Updated references to eMMC standard to include 4.41.

Table 1 “Example Industrial Grade Orderable Part Numbers”: Part Numbers MCIMX6Q4AVT10AC,
MCIMX6Q4AVTO8AC, MCIMX6D4AVT10AC, and MCIMX6D4AVTO8AC were updated to show GPU
instead of VPU as an option.

Table 2, "i.MX 6Dual/6Quad Modules List,” Changed reference to Global Power Controller to read
General Power Controller.

Table 4, "Absolute Maximum Ratings,” Added VDD_ARM23_IN to Core supply voltages.

Table 6 “Operating Ranges ": Run Mode - LDO Enabled, VDD_ARM_IN/VDD_ARM23_IN, 792 MHz,
input voltage minimum changed to 1.275V and VDD_ARM CAP minimum changed to 1.150V.
NVCC_NAND, changed to NVCC_NANDF.

Table 6 “Operating Ranges ": Added reference for information on product lifetime : i.MX 6Dual/6Quad
Product Usage Lifetime Estimates Application Note, AN4724.

Table 9. “Maximum Supply Currents”: Added current for i.MX6Dual

Table 10 “Stop Mode Current and Power Consumption”: Added SNVS Only mode.

Table 22 “GPIO I/O DC Parameters”: Removed parameters Iskod and Isspp.

Table 48, "ECSPI Master Mode Timing Parameters," Updated parameter CS6 ECSPIx_SSx Lag Time
(CS hold time) Min from Half SCLK period to Half SCLK period-2.

Table 77 "SD/eMMC4.3 Interface Timing Specification," eMMC parameter SD8 value Min updated from
5.6nsto1.5ns.

Table 89 RGMII Signal Switching Specifications RGMII parameter TskewR units corrected.

Table 134 "21 x 21 mm Functional Contact Assignments," Updated GPIO_1 Ball Name value to PU
(100K).

Table 134 "21 x 21 mm Functional Contact Assignments," Clarification of ENET_REF_CLK naming.
Removed section, EIM Signal Cross Reference. Signal names are now aligned with reference manual.
Section 1.2, “Features added bulleted item regarding the SOC-level memory system.

Section 4.2.1, “Power-Up Sequence” updated wording.

Section 4.3.2, “Regulators for Analog Modules” section updates.

Added Section 4.6.1, “XTALI and RTC_XTALI (Clock Inputs) DC Parameters”.

Section 4.10, “General-Purpose Media Interface (GPMI) Timing” figures replaced, tables revised.
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