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1.2

Introduction

Features

Thei.MX 6Dual/6Quad processors are based on ARM Cortex-A9 MPCore platform, which has the
following features:

ARM Cortex-A9 MPCore 4xCPU processor (with TrustZone®)

The core configuration is symmetric, where each core includes:

— 32 KByte L1 Instruction Cache

— 32 KByte L1 Data Cache
— Private Timer and Watchdog
— Cortex-A9 NEON MPE (Media Processing Engine) Co-processor

The ARM Cortex-A9 MPCore complex includes:

General Interrupt Controller (GIC) with 128 interrupt support
Global Timer

Snoop Control Unit (SCU)

1 MB unified I/D L2 cache, shared by two/four cores

Two Master AX1 (64-bit) bus interfaces output of L2 cache
Frequency of the core (including Neon and L1 cache) as per Table 6.
NEON M PE 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-hit, 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.M X 6Dual/6Quad processor enablesthe following interfacesto external devices (some of them are
muxed and not available simultaneously):

Hard Disk Drives—SATA Il, 3.0 Gbps

i.MX 6Dual/6Quad Automotive and Infotainment Applications Processors, Rev. 4, 07/2015

Freescale Semiconductor Inc.



Table 8. Maximum Supply Currents

Electrical Characteristics

Maximum Current

Power Supply Conditions Unit
Power Virus CoreMark
i.MX 6Quad: * ARM frequency = 996 MHz 3920 2500 mA
VDD_ARM_IN + VDD_ARM23_IN | « ARM LDOs set to 1.3V
* Tj= 125°C
* ARM frequency = 852 MHz 3630 2260 mA
e ARM LDOs set to 1.3V
° Tj = 1250C
i.MX 6Dual: VDD_ARM_IN ¢ ARM frequency = 996 MHz 2350 1500 mA
¢ ARM LDOs set to 1.3V
*Ti= 125°C
* ARM frequency = 852 MHz 2110 1360 mA
¢ ARM LDOs set to 1.3V
* Tj= 125°C
i.MX 6Dual: or i.MX 6Quad: * Running 3DMark 2500 mA
VDD_SOC_IN e GPU frequency = 600 MHz
e SOC LDO setto 1.3V
L4 Tj = 12500
VDD_HIGH_IN — 125° mA
VDD_SNVS_IN — 2752 pA
USB_OTG_VBUS/ — 253 mA
USB_H1_VBUS (LDO 3P0)
Primary Interface (10) Supplies
NVCC_DRAM — (see note?)
NVCC_ENET N=10 Use maximum 1O equation®
NVCC_LCD N=29 Use maximum IO equation®
NVCC_GPIO N=24 Use maximum 10 equation®
NVCC_CSI N=20 Use maximum 10 equation®
NVCC_EIMO N=19 Use maximum 10 equation®
NVCC_EIM1 N=14 Use maximum 10 equation®
NVCC_EIM2 N=20 Use maximum 1O 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 1O equation®
NVCC_NANDF N=26 Use maximum 10 equation®
NVCC_MIPI — 255 mA
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Electrical Characteristics

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

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

4.2 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
» lrreversible 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.
» Ifacoincell isused to power VDD_SNVS IN, then ensure that it is connected before any other
supply is switched on.

» If theexterna SRC_POR_B signal isused 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 thei.MX 6Dual/6Quad reference
manual (IMX6DQRM) for further details and to ensure that all necessary requirements are being
met.

* If theexterna 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
reguirements 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 (Ieakage) 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_VBUSand 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.

i.MX 6Dual/6Quad Automotive and Infotainment Applications Processors, Rev. 4, 07/2015
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Electrical Characteristics

Table 40. EIM Bus Timing Parameters (continued)

ID Parameter Min’ Max' Unit
WE4 | Clock rise to address valid -0.5XtX (k+1)-1.25 -0.5 XtX (k+1) +2.25 ns
WES5 | Clock rise to address invalid 0.5 XtX (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE6 | Clock rise to EIM_CSx_B valid -0.5 XtX (k+1)-1.25 -0.5 Xt X (k+1) + 2.25 ns
WE?7 | Clock rise to EIM_CSx_B invalid 0.5 Xt X (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WES8 | Clock rise to EIM_WE_B valid -0.5 Xt X (k+1)-1.25 -0.5 Xt X (k+1) + 2.25 ns
WE9 | Clock rise to EIM_WE_B invalid 0.5XtX (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE10 | Clock rise to EIM_OE_B valid -0.5 XtX (k+1)-1.25 -0.5 Xt X (k+1) + 2.25 ns
WE11 | Clock rise to EIM_OE_B invalid 0.5XtX (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE12 | Clock rise to EIM_EBx_B valid -0.5 Xt X (k+1) - 1.25 -0.5 Xt X (k+1) + 2.25 ns
WE13 | Clock rise to EIM_EBx_B invalid 0.5 Xt X (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE14 | Clock rise to EIM_LBA_B valid -0.5 Xt X (k+1) - 1.25 -0.5 Xt X (k+1) +2.25 ns
WE15 | Clock rise to EIM_LBA_B invalid 0.5 Xt X (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE16 | Clock rise to output data valid -0.5 Xt X (k+1)-1.25 -0.5 Xt X (k+1) + 2.25 ns
WE17 | Clock rise to output data invalid 0.5XtX (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE18 | Input data setup time to clock rise 2.3 — ns
WE19 | Input data hold time from clock rise 2 — ns
WE20 |EIM_WAIT_B setup time to clock rise 2 — ns
WE21 | EIM_WAIT_B hold time from clock rise 2 — ns

Tk represents register setting BCD value.
2 tis clock period (1/Freq). For 104 MHz, t = 9.165 ns.
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Electrical Characteristics
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Figure 16. 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 M SBs are driven on the
data bus.
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Figure 17. 16-Bit Muxed A/D Mode, Synchronous Read Access,
WSC=7, RADVN=1, ADH=1, OEA=0
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Electrical Characteristics

4.9.3.4 General EIM Timing-Asynchronous Mode

Figure 18 through Figure 22 and Table 41 provide timing parameters relative to the chip select (CS) state
for asynchronous and DTACK EIM accesses with corresponding EIM bit fields and the timing
parameters mentioned above.

Asynchronous read & write access length in cycles may vary from what is shown in Figure 18 through
Figure 21 asRWSC, OEN & CSN isconfigured differently. Seethei.MX 6Dual/6Quad reference manual
(IMX6DQRM) for the EIM programming model.

start of end of
access access
y
INTCk /A S\ S\ L S
MAXCSO
EIM_CSx_B
EIM_ADDRxx/ : ‘WE31” pan WE32 = |~ _
EIM_ADxx Last Valid Address Address V1 Next Address
EIM_WE_B
WE39 - | le
EIM_LBA_B WEA40
WESS—w |+ =~ WE36
EIM_OE_B
WE37 > = — ~—WE38
EIM_EBx_B
~—MAXCO—~| WE44
EIM_DATA[07:00] D(V1)
WE43
<—MAXDI—™

Figure 18. Asynchronous Memory Read Access (RWSC = 5)

i.MX 6Dual/6Quad Automotive and Infotainment Applications Processors, Rev. 4, 07/2015

Freescale Semiconductor Inc. 57



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 30 through Figure 33
depict the relative timing between GPMI signals at the module level for different operations under
Asynchronous mode. Table 48 describes the timing parameters (NF1-NF17) that are shown in the figures.
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Figure 30. Command Latch Cycle Timing Diagram
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Figure 31. Address Latch Cycle Timing Diagram
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Figure 32. Write Data Latch Cycle Timing Diagram
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Electrical Characteristics

4.11.4.3 SDR50/SDR104 AC Timing

Figure 47 depicts the timing of SDR50/SDR104, and Table 56 lists the SDR50/SDR104 timing
characteristics.

SD1 |
«——SD2 —>—— SD3 >
| 1
|
|
|

|
|
SD5 <>

|
|
|
|
|
-
SD4 (<>l !
! |
Output from uSDHC to card ‘ >< : >< ><
‘ :
< SD6—~ sp7 -
| I |
| |
| |
Input from card to uSDHC ‘ >< >< ><
| |
|
|

; SD8
Figure 47. SDR50/SDR104 Timing

Table 56. SDR50/SDR104 Interface Timing Specification

ID Parameter Symbols Min Max Unit

Card Input Clock

SD1 | Clock Frequency Period toik 4.8 — ns
SD2 |Clock Low Time toL 0.3 xto K 0.7 xtgLk ns
SD2 | Clock High Time tcH 0.3 xto K 0.7 xtgLk ns

uSDHC Output/Card Inputs SD_CMD, SDx_DATAXx in SDR50 (Reference to SDx_CLK)

SD4 | uSDHC Output Delay top -3 1 ns

uSDHC Output/Card Inputs SD_CMD, SDx_DATAx in SDR104 (Reference to SDx_CLK)

sSD5 | uSDHC Output Delay top -1.6 1 ns

uSDHC Input/Card Outputs SD_CMD, SDx_DATAXx in SDR50 (Reference to SDx_CLK)

SDe |uSDHC Input Setup Time tisu 25 — ns

SD7 |uSDHC Input Hold Time tH 1.5 — ns

uSDHC Input/Card Outputs SD_CMD, SDx_DATAXx in SDR104 (Reference to SDx_CLK)'

sp8 | Card Output Data Window toow 0.5 xtcLk - ns

1Data window in SDR100 mode is variable.
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Electrical Characteristics

4.11.4.4 Bus Operation Condition for 3.3 V and 1.8 V Signaling

Signalling level of SD/eMMC4.3 and eMM C4.4/4.41 modesis 3.3 V. Signalling level of SDR104/SDR50
modeis 1.8 V. The DC parameters for the NVCC_SD1, NVCC_SD2, and NVCC_SD3 supplies are
identical to those shown in Table 22, "GPIO /O DC Parameters,” on page 39.

4.11.5 Ethernet Controller (ENET) AC Electrical Specifications

4.11.5.1 ENET MIl Mode Timing

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

timings.

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

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

Figure 48 shows MII receive signal timings. Table 57 describes the timing parameters (M 1-M4) shownin

thefigure.

ENET_RX_CLK (input) 7

ENET_RX_DATA3,2,1,0

©

ENET_RX_EN
ENET_RX_ER

Figure 48. MIl Receive Signal Timing Diagram

Table 57. MIl Receive Signal Timing

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

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

Previous cycle [n-1] > Current cyde[n]
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Figure 63. TMDS Output Signals Rise and Fall Time Definition

Table 64. Switching Characteristics

Symbol Parameter Conditions Min Typ Max Unit

TMDS Drivers Specifications

— Maximum serial data rate — — — 3.4 Gbps
FTMDSCLK TMDSCLK frequency On TMDSCLKP/N outputs 25 — 340 MHz
P vosck | TMDSCLK period RL=50Q 2.94 — 40 ns

See Figure 59.
tonc TMDSCLK duty cycle toc = oon’ Prmpscix 40 50 60 %
RL =50 Q
See Figure 59.
tCPH TMDSCLK high time RL=50Q 4 5 6 ul
See Figure 59.
- TMDSCLK low time RL=50Q 4 5 6 ul
See Figure 59.
— TMDSCLK jitter’ RL=50Q — — 0.25 ul
tSK(p) Intra-pair (pulse) skew RL =50 Q — — 0.15 ul
See Figure 61.
tSK(pp) Inter-pair skew RL =50 Q — — 1 ul
See Figure 62.
tr Differential output signal rise 20-80% 75 — 0.4 Ul ps
time RL =50 Q

See Figure 63.
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Electrical Characteristics

Table 64. Switching Characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
tr Differential output signal fall time | 20-80% 75 — 0.4 Ul ps
RL =50 Q
See Figure 63.
— Differential signal overshoot Referred to 2x Vgwing — — 15 %
— Differential signal undershoot Referred to 2x Vgwing — — 25 %

Data and Control Interface Specifications

tpo\,\,er_mo2 HDMI 3D Tx PHY power-up time | From power-down to — — 3.35 ms
HSI_TX_READY assertion

T 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 4.11.7.1, “Latencies and Timing Information.”

4.11.9 I?°C Module Timing Parameters

This section describes the timi ng parameters of the 12C module. Figure 64 depicts the timing of 1°C
module, and Table 65 lists the 1“C module timing characteristics.

I2Cx_SDA '~~~ IC10 > Ie IC11 reoo

162-»] | - > IC7 |,
I2Cx_SCL l h

START < IC11 START " sTOP " START

Figure 64. I2C Bus Timing

Table 65. I’C Module Timing Parameters

Standard Mode Fast Mode
ID Parameter Unit
Min Max Min Max
IC1 12Cx_SCL cycle time 10 — 25 — | MUs
IC2 Hold time (repeated) START condition 4.0 — 0.6 — | MUs
IC3 Set-up time for STOP condition 4.0 — 0.6 — | MUs
IC4 |Data hold time 0! 3.452 0! 0.9%2 | us
IC5 HIGH Period of 12Cx_SCL Clock 4.0 — 0.6 — | MUs
IC6 LOW Period of the 12Cx_SCL Clock 4.7 — 1.3 — | s
IC7 Set-up time for a repeated START condition 4.7 — 0.6 — | s
IC8 |Data set-up time 250 — 1003 — | ns

i.MX 6Dual/6Quad Automotive and Infotainment Applications Processors, Rev. 4, 07/2015

Freescale Semiconductor Inc. 95



V¥ ¢
i

Electrical Characteristics

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

*  HSYNC causes the panel to start anew line. (Usualy IPUx_DIx_PINO2 isused asHSYNC.)

* VSYNC causesthe panel to start anew frame. It always encompasses at least one HSYNC pulse.
(Usualy IPUx_DIx_PINO3isused as VSYNC.)

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

L .

et Uinez Uimes Uimea ipesoimveal
are )
DRDY ———— |7
T e B e i e M B A N R T B e 1 s B B
\__ PPDATA. XXX X X ) h¢ X X X X A%

Figure 68. Interface Timing Diagram for TFT (Active Matrix) Panels

4.11.10.6.3 TFT Panel Sync Pulse Timing Diagrams

Figure 69 depicts the horizontal timing (timing of one line), including both the horizontal sync pulse and
the data. All the parameters shown in the figure are programmable. All controls are started by
corresponding internal events—local start points. The timing diagrams correspond to inverse polarity of
the IPP_DISP_CLK signal and active-low polarity of the HSYNC, VSYNC, and DRDY signals.
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Table 72. 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
i.MX 6Dual/6Quad Automotive and Infotainment Applications Processors, Rev. 4, 07/2015
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Electrical Characteristics

4.11.12.6 High-Speed Clock Timing

CLKp

CLKn | 1DataBit Time=1Ul | 1 DataBit Time = 1Ul |
-— —.— —»

. UlINST(l) UlINST(Z)
««——1 DDR Clock Period = Ulst(1) + Ulisr(2)—»

Figure 75. DDR Clock Definition

4.11.12.7 Forward High-Speed Data Transmission Timing

The timing relationship of the DDR Clock differential signal to the Data differential signal is shown in
Figure 76:

Reference Time
'«TSETUP*I <7THOLD_>:

|
|
|
5 |
|
. +
< 9-8lnsT*
SKEW |
|
|
i
|
|
I

CLKp

CLKn

Figure 76. Data to Clock Timing Definitions

4.11.12.8 Reverse High-Speed Data Transmission Timing
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Figure 77. Reverse High-Speed Data Transmission Timing at Slave Side
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Electrical Characteristics

4.11.13.6 Frame Transmission Mode (Synchronized Data Flow)

Frame
start bit
—>

Channel

Payload Data Bits:

DATA

FLAG

Complete N-bits Frame (@ Complete N-bits Fram

READY—\ /—\ /_

Figure 84. Frame Transmission Mode Transfer of Two Frames (Synchronized Data Flow)

4.11.13.7 Frame Transmission Mode (Pipelined Data Flow)

Frame
start bit Channel

—> ipti Payload Data Bits—)»

XXX OO
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[ Complete N-bits Frame——p€——Complete N-bits Fram
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Figure 85. Frame Transmission Mode Transfer of Two Frames (Pipelined Data Flow)

4.11.13.8 DATA and FLAG Signal Timing Requirement for a 15 pF Load

Table 74. DATA and FLAG Timing

Parameter Description 1 Mbit/s | 100 Mbit/s
tBit. nom Nominal bit time 1000 ns 10 ns
trise, min @nd tra), min | Minimum allowed rise and fall time 2ns 2ns
trxToRxSkew, maxfq | Maximum skew between transmitter and receiver package pins 50 ns 0.5ns
tEageSepTx, min Minimum allowed separation of signal transitions at transmitter package pins, 400 ns 4 ns
including all timing defects, for example, jitter and skew, inside the transmitter.
tEageSepRx, min Minimum separation of signal transitions, measured at the receiver package pins, | 350 ns 3.5ns
including all timing defects, for example, jitter and skew, inside the receiver.
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Boot Mode Configuration

Table 98. Interfaces Allocation During Boot (continued)

Interface IP Instance Allocated Pads During Boot Comment
NAND Flash GPMI NANDF_CLE, NANDF_ALE, NANDF_WP_B, 8 bit
SD4_CMD, SD4_CLK, NANDF_RBO, SD4_DATO, Only CS0 is supported
NANDF_CS0, NANDF_CS1, NANDF_CS2,
NANDF_CS3, NANDF_D[7:0]
SD/MMC USDHC-1 | SD1_CLK, SD1_CMD,SD1_DATO0, SD1_DAT1, 1, 4, or 8 bit
SD1_DAT2, SD1_DAT3, NANDF_DO, NANDF_Df1,
NANDF_D2, NANDF_DS3, KEY_COLA1
SD/MMC USDHC-2 |SD2_CLK, SD2_CMD, SD2_DATO0, SD2_DAT1, 1, 4, or 8 bit
SD2_DAT2, SD2_DAT3, NANDF_D4, NANDF_D5,
NANDF_D6, NANDF_D7, KEY_ROW1
SD/MMC USDHC-3 |SD3_CLK, SD3_CMD, SD3_DATO0, SD3_DAT1, 1, 4, or 8 bit
SD3_DAT2, SD3_DAT3, SD3_DAT4, SD3_DAT5,
SD3_DAT6, SD3_DAT7, GPIO_18
SD/MMC USDHC-4 |SD4_CLK, SD4_CMD, SD4_DATO0, SD4_DAT1, 1, 4, or 8 bit
SD4_DAT2, SD4_DAT3, SD4_DAT4, SD4_DAT5,
SD4_DAT6, SD4_DAT7, NANDF_CS1
12C 12C-1 EIM_D28, EIM_D21 —
12C 12C-2 EIM_D16, EIM_EB2 —
12C 12C-3 EIM_D18, EIM_D17 —
SATA SATA_PHY | SATA_TXM, SATA_TXP, SATA_RXP, SATA_RXM, —
SATA_REXT
USB USB-OTG |USB_OTG_DP —
PHY USB_OTG_DN

USB_OTG_VBUS
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Package Information and Contact Assignments

Table 100. 21 x 21 mm Functional Contact Assighments (continued)

Out of Reset Condition’

Ball Name Ball Power Group |Ball Type D,\::;l;lt Default Function 9
(Reset (Signal Name) Input/Output | Value
Mode)
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)
SD3_DAT4 D13 NVCC_SD3 GPIO ALT5 GPIO7_1001 Input PU (100K)
SD3_DAT5 C13 NVCC_SD3 GPIO ALT5 GPIO7_1000 Input PU (100K)
SD3_DAT6 E13 NVCC_SD3 GPIO ALT5 GPIO6_1018 Input PU (100K)
SD3_DAT7 F13 NVCC_SD3 GPIO ALT5 GPIO6_l017 Input PU (100K)
SD3_RST D15 NVCC_SD3 GPIO ALT5 GPIO7_1008 Input PU (100K)
SD4_CLK E16 | NVCC_NANDF GPIO ALT5 GPIO7_1010 Input PU (100K)
SD4_CMD B17 | NVCC_NANDF GPIO ALT5 GPIO7_1009 Input PU (100K)
SD4_DATO D18 | NVCC_NANDF GPIO ALT5 GPI02_1008 Input PU (100K)
SD4_DAT1 B19 | NVCC_NANDF GPIO ALT5 GPI102_1009 Input PU (100K)
SD4_DAT2 F17 | NVCC_NANDF GPIO ALT5 GPIO2_1010 Input PU (100K)
SD4_DAT3 A20 | NVCC_NANDF GPIO ALT5 GPIO2_1011 Input PU (100K)
SD4_DAT4 E18 | NVCC_NANDF GPIO ALT5 GPIO2_l1012 Input PU (100K)
SD4_DAT5 C19 | NVCC_NANDF GPIO ALT5 GPI02_1013 Input PU (100K)
SD4_DAT6 B20 | NVCC_NANDF GPIO ALT5 GPIO2_1014 Input PU (100K)
SD4_DAT7 D19 | NVCC_NANDF GPIO ALT5 GPIO2_1015 Input PU (100K)
TAMPER E11 | VDD_SNVS_IN GPIO ALTO 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 — —

' 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:
e Table 22, "GPIO I/0 DC Parameters," on page 39.
* Table 23, "LPDDR2 I/0O DC Electrical Parameters," on page 40

* Table 24, "DDR3/DDRS3L I/0O DC Electrical Parameters," on page 40
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Package Information and Contact Assignments

Table 101. Signals with Differing Before Reset and After Reset States (continued)
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21 x 21 mm, 0.8 mm Pitch Ball Map

Table 102 shows the FCPBGA 21 x 21 mm, 0.8 mm pitch ball map.

6.2.3

Table 102. 21 x 21 mm, 0.8 mm Pitch Ball Map
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Package Information and Contact Assignments

Table 102. 21 x 21 mm, 0.8 mm Pitch Ball Map (continued)
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