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Introduction

— 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:
* Generd Interrupt Controller (GIC) with 128 interrupt support
* Global Timer
*  Snoop Control Unit (SCU)
» 512 KB unified I/D L2 cache:
— Used by one coreini.MX 6Solo
— Shared by two coresini.MX 6DualLite
» Two Master AXI bus interfaces output of L2 cache
» Freguency of the core (including NEON and L1 cache), as per Table 8.
« NEON MPE coprocessor
— SIMD Media Processing Architecture
— NEON register file with 32x64-bit general-purpose registers
— NEON Integer execute pipeline (ALU, Shift, MAC)
— NEON dual, single-precision floating point execute pipeline (FADD, FMUL)
— NEON load/store and permute pipeline

The SoC-level memory system consists of the following additional components:
— Boot ROM, including HAB (96 KB)
— Internal multimedia/ shared, fast access RAM (OCRAM, 128 KB)
— Secure/non-secure RAM (16 KB)

» Externa memory interfaces: Thei.MX 6Solo/6DualLite processors support latest, high volume,
cost effective handheld DRAM, NOR, and NAND Flash memory standards.

— 16/32-bit LP-DDR2-800, 16/32-bit DDR3-800 and DDR3L-800 in i.MX 6Solo; 16/32/64-bit
LP-DDR2-800, 16/32/64-bit DDR3-800 and DDR3L-800, supporting DDR interleaving mode
for 2x32 LPDDR2-800 in i.MX 6DualLite

— 8-bit NAND-Fash, 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 WEIMv2 pins are muxed on other interfaces.

— 16/32-bit PSRAM, Cellular RAM
Each i.MX 6Solo/6DualLite processor enables the following interfaces to external devices (some of them
are muxed and not available simultaneousdly):

» Displays—Total of four interfaces available. Total raw pixel rate of al interfacesis up to 450
Mpixels/sec, 24 bpp. Up to two interfaces may be active in parallel.

— OneParallel 24-bit display port, up to 225 M pixel s/sec (for example, WUXGA at 60 Hz or dual
HD1080 and WXGA at 60 Hz)
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Electrical Characteristics

The RTC_XTALI isused for low-frequency functions. It supplies the clock for wake-up circuit,
power-down real time clock operation, and slow system and watch-dog counters. The clock input can be
connected to either external oscillator or acrystal using internal oscillator amplifier. Additionaly, thereis
an internal ring oscillator, which can be used instead of the RTC_XTALI if accuracy is not important.

NOTE

Theinternal RTC oscillator does not provide an accurate frequency and is
affected by process, voltage, and temperature variations. NXP strongly
recommends using an external crystal asthe RTC_XTALI reference. If the
internal oscillator isused instead, careful consideration must be given to the
timing implications on all of the SoC modules dependent on this clock.

The system clock input XTALI is used to generate the main system clock. It supplies the PLLs and other
peripherals. The system clock input can be connected to either external oscillator or acrystal using internal
oscillator amplifier.

Table 9 shows the interface frequency requirements.
Table 9. External Input Clock Frequency

Parameter Description Symbol Min Typ Max Unit
RTC_XTALI Oscillator' - f kil — 32.768%/32.0 — kHz
XTALI Oscillator® fytal — 24 — MHz

' External oscillator or a crystal with internal oscillator amplifier.

2 The required frequency stability of this clock source is application dependent. For recommendations, see the Hardware
Development Guide for i.MX 6Dual, 6Quad, 6Solo, 6DualLite Families of Applications Processors (IMX6DQ6SDLHDG).

3 Recommended nominal frequency 32.768 kHz.
4 External oscillator or a fundamental frequency crystal with internal oscillator amplifier.

Thetypical values shown in Table 9 are required for use with NXP BSPs to ensure precise time keeping
and USB operation. For XTALOSC _RTC_XTALI operation, two clock sources are available.

*  On-chip 40 kHz ring oscillator—this clock source has the following characteristics:
— Approximately 25 uA more Idd than crystal oscillator
— Approximately +50% tolerance
— No external component required
— Starts up quicker than 32 kHz crystal oscillator
* External crystal oscillator with on-chip support circuit:

— At power up, ring oscillator is utilized. After crystal oscillator is stable, the clock circuit
switches over to the crystal oscillator automatically.

— Higher accuracy than ring oscillator
— If no external crystal is present, then the ring oscillator is used

The choice of aclock source must be based on real-time clock use and precision timeout.
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Electrical Characteristics

Table 13. PCle PHY Current Drain (continued)

Mode Test Conditions Supply Max Current Unit

Power Down — PCIE_VP (1.1 V) 1.3 mA
PCIE_VPTX (1.1 V) 0.18
PCIE_VPH (2.5 V) 0.36

4.1.9 HDMI Power Consumption

Table 14 providesHDMI PHY currentsfor both Active 3D Tx with LFSR15 data and power-down modes.
Table 14. HDMI PHY Current Drain

Mode Test Conditions Supply Max Current Unit
Active Bit rate 251.75 Mbps HDMI_VPH 14 mA
HDMI_VP 4.1 mA

Bit rate 279.27 Mbps HDMI_VPH 14 mA

HDMI_VP 4.2 mA

Bit rate 742.5 Mbps HDMI_VPH 17 mA

HDMI_VP 7.5 mA

Bit rate 1.485 Gbps HDMI_VPH 17 mA

HDMI_VP 12 mA

Bit rate 2.275 Gbps HDMI_VPH 16 mA

HDMI_VP 17 mA

Bit rate 2.97 Gbps HDMI_VPH 19 mA

HDMI_VP 22 mA

Power-down — HDMI_VPH 49 uA
HDMI_VP 1100 YA

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 guarantee 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 (worst-case scenario)
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Electrical Characteristics

only and should not be used to power any external circuitry. Seethe i. MX 6Solo/6DualLite Reference
Manual (IMX6SDLRM) for details on the power tree scheme.

NOTE

The*_CAP signals must not be powered externally. These signals are
intended for internal LDO or LDO bypass operation only.

4.3.1 Digital Regulators (LDO_ARM, LDO_PU, LDO_SOC)

There are three digital LDO regulators (“ Digital”, because of the logic loads that they drive, not because
of their construction). The advantages of the regulators are to reduce the input supply variation because of
their input supply ripple rgjection and their on-die trimming. This trandates into more stable voltage for
the on-chip logics.

These regulators have three basic modes:

» Bypass. Theregulation FET isswitched fully on passing the external voltage, to the load unaltered.
The analog part of the regulator is powered down in this state, removing any loss other than the IR
drop through the power grid and FET.

* Power Gate. Theregulation FET is switched fully off limiting the current draw from the supply.
The analog part of the regulator is powered down here limiting the power consumption.

* Analog regulation mode. The regulation FET is controlled such that the output voltage of the
regul ator equal sthe programmed target voltage. Thetarget voltageisfully programmablein 25 mV

steps.
For additional information, seethei.MX 6Solo/6DualLite reference manual.

4.3.2 Regulators for Analog Modules

43.21 LDO_1P1

TheLDO_1P1 regulator implementsaprogrammablelinear-regulator functionfromVDD_HIGH_IN (see
Table 8 for minimum and maximum input requirements). Typical Programming Operating Rangeis1.0V
to 1.2V with the nominal default settingas1.1V. TheLDO_1P1 suppliesthe USB Phy, LVDS Phy, HDMI
Phy, MIPI Phy, and PLLs. A programmable brown-out detector isincluded in theregul ator that can be used
by the system to determine when the load capability of the regulator is being exceeded to take the
necessary steps. Current-limiting can be enabled to allow for in-rush current requirements during start-up,
if needed. Active-pull-down can aso be enabled for systems requiring this feature.

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

For additional information, see thei.MX 6Solo/6DualLite reference manua (IMX6SDLRM).
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4.9.3

NOTE

XTALOSC RTC XTALI isapproximately 32 kHz.
XTALOSC_RTC_XTALI cycleis one period or approximately 30 us.

NOTE

WDOGL_B output signals (for each one of the Watchdog modules) do not
have dedicated pins, but are muxed out through the IOMUX. See the
IOMUXC chapter of the i. MX 6Solo/6DualLite Reference Manual

(IMX6SDLRM).

External Interface Module (EIM)

Electrical Characteristics

The following subsections provide information on the EIM. Maximum operating frequency for EIM data
transfer is 104 MHz. Two system clocks are used with the EIM:

* ACLK_EIM_SLOW_CLK_ROOT isused to clock the EIM module.
The maximum frequency for CLK_EIM_SLOW_CLK_ROOT is 132 MHz.

 ACLK_EXSC isalso used when the EIM isin synchronous mode.

The maximum frequency for ACLK_EXSC is 104 MHz.

Timing parameters in this section that are given as afunction of register settings.

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 41 provides EIM interface pads allocation in different modes.

Table 41. EIM Internal Module Multiplexing®

. 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], [23:16] [28:16] [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
i.MX 6Solo/6DualLite Automotive and Infotainment Applications Processors, Rev. 8, 09/2017
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Electrical Characteristics

EIM_CSx_B
WE31l> = WE32 » |~
EIM_ADDRXX| Last Valid Address Address V1 Next Address
EIM_WE_B WE33—> < WE34—» |«
EIM_LBA B WE39-» < WE40 > |~
EIM_OE_B
EIM_EBx B WE45—» \l« WE46 > |«
‘ WE42—» =
EIM_DATAXX D(V1)
WE41 > - WE48
EIM_DTACK_B = T —
— WE47 |~

Figure 24. DTACK Mode Write Access (DAP=0)

Table 43. EIM Asynchronous Timing Parameters Table Relative Chip to Select

Determination by

Ref No. Parameter Synchronous measured Min Max Unit
parameters’

WES3H1 EIM_CSx_B valid to WE4 - WE6 - CSA? — 3-CSA ns
Address Valid

WE32 |Address Invalid to WE?7 - WE5 - CSN® — 3-CSN ns
EIM_CSx_B invalid

WE32A |[EIM_CSx_B valid to t* + WE4 - WE7 + (ADVNS® + -3 + (ADVN + — ns

(muxed A/D |Address Invalid ADVA® + 1 - CSA) ADVA + 1 - CSA)

WE33 |EIM_CSx_B Valid to WES - WE6 + (WEA - WCSA) — 3+ (WEA - WCSA) ns
EIM_WE_B Valid

WE34 |EIM_WE_B Invalid to WE7? - WE9 + (WEN - WCSN) — 3 - (WEN_WCSN) ns
EIM_CSx_B Invalid

WE35 |EIM_CSx_B Valid to WE10 - WE6 + (OEA - RCSA) — 3+ (OEA - RCSA) ns
EIM_OE_B Valid

WE35A |EIM_CSx_B Valid to WE10 - WE6 + (OEA + RADVN -3+ (OEA + 3+ (OEA + ns

(muxed A/D)|EIM_OE_B Valid + RADVA + ADH + 1 - RCSA) | RADVN+RADVA+ |RADVN+RADVA+ADH
ADH+1-RCSA) +1-RCSA)

WE36 |EIM_OE_B Invalid to WE7 - WE11 + (OEN - RCSN) — 3 - (OEN - RCSN) ns
EIM_CSx_B Invalid

WE37 |EIM_CSx_B Valid to WE12 - WE6 + (RBEA - RCSA) — 3+ (RBEA-RCSA) | ns

EIM_EBx_B Valid
(Read access)
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Electrical Characteristics

4.11.2.2 ECSPI Slave Mode Timing

Figure 37 depicts the timing of ECSPI in slave mode. Table 50 lists the ECSPI slave mode timing
characteristics.

ECSPIx_SS_B
cs1
ECSPIx_SCLK /| o
CS9
ECSPIx_MISO >< N ><

Cs7 l«»| CS8
ECSPIx_MOSI 7‘ ><

/

cs cse |\ /lcss
W= - =R

J\]

O

Note: ECSPIx_MISO is always driven (not tri-stated) between actual data transmissions. This limits the ECSPI to be con-
nected between a single master and a single slave.

Figure 37. ECSPI Slave Mode Timing Diagram

Table 50. ECSPI Slave Mode Timing Parameters

ID Parameter Symbol Min Max | Unit

CS1 | ECSPIx_SCLK Cycle Time—Read toik 43 — ns
ECSPIx_SCLK Cycle Time-Write 15

CS2 | ECSPIx_SCLK High or Low Time—Read tsw 21.5 — ns
ECSPIx_SCLK High or Low Time—Write 7

CS4 | ECSPIx_SS_B pulse width tosLH Half ECSPIx_SCLK period — ns

CS5 | ECSPIx_SS_B Lead Time (CS setup time) tscs 5 — ns

CS6 | ECSPIx_SS_B Lag Time (CS hold time) thcs 5 — ns

CS7 | ECSPIx_MOSI Setup Time tSmosi 4 — ns

CS8 | ECSPIx_MOSI Hold Time tHmosi 4 — ns

CS9 | ECSPIx_MISO Propagation Delay (C, pap = 20 pF) tPDmiso 4 19 ns
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Electrical Characteristics

' 1 Clock duty cycle will be in the range of 47% to 53%.

4.11.4.3 SDR50/SDR104 AC Timing

Figure 42 depicts the timing of SDR50/SDR104, and Table 54 lists the SDR50/SDR104 timing
characteristics.

1
]
Ships i
sSD4 Ll—HI :
1
Output from uSDHC to card ‘ K E X X
! i
- D6 >t sD7 !
i |
| 1
Input from card to uSDHC | : X X
1
i“ sD8 :

Figure 42. SDR50/SDR104 Timing

Table 54. SDR50/SDR104 Interface Timing Specification

ID Parameter Symbols Min Max Unit

Card Input Clock

SD1 | Clock Frequency Period toLk 4.8 — ns
SD2 | Clock Low Time toL 0.46 xtc k | 0.54 xtck ns
SD3 | Clock High Time tcH 0.46 xtc k | 0.54 xtck ns

uSDHC Output/Card Inputs SDx_CMD, SDx_DATAx in SDR50 (Reference to CLK)

SD4 | uSDHC Output Delay top -3 1 ns

uSDHC Output/Card Inputs SDx_CMD, SDx_DATAx in SDR104 (Reference to CLK)

SD5 | uSDHC Output Delay top -1.6 0.74 ns

uSDHC Input/Card Outputs SDx_CMD, SDx_DATAXx in SDR50 (Reference to CLK)

SD6 | uSDHC Input Setup Time tisu 25 — ns

SD7 |uSDHC Input Hold Time tiy 1.5 — ns

uSDHC Input/Card Outputs SDx_CMD, SDx_DATAXx in SDR104 (Reference to CLK)'

SD8 | Card Output Data Window topw 0.5 xtcLk — ns

Data window in SDR100 mode is variable.

i.MX 6Solo/6DualLite Automotive and Infotainment Applications Processors, Rev. 8, 09/2017

NXP Semiconductors 81



Electrical Characteristics

RGMII_RXC (source of data) '"ernal delay —> ‘

Tsetup T i<—>e—>iT hold T

RGMII_RXDn (n=0to0 3) >< >< >< >< >< ><

RGMII_RX_CTL >< RXDv >< RXERR >< >< >< ><

T setup R {<—><—>T hold R
RGMIL_RXC (at receiver) Nl xS N

Figure 50. RGMII Receive Signal Timing Diagram with Internal Delay

4.11.6 Flexible Controller Area Network (FLEXCAN) AC Electrical
Specifications

The Flexible Controller Area Network (FlexCAN) module is acommunication controller implementing
the CAN protocol according to the CAN 2.0B protocol specification. The processor hastwo CAN modules
available for systems design. Tx and Rx ports for both modules are multiplexed with other I/O pins. See
the IOMUXC chapter of the i. MX 6Solo/6DualLite Reference Manual (IMX6SDLRM) to see which pins
expose Tx and Rx pins; these ports are named FLEXCAN_TX and FLEXCAN_RX, respectively.

4.11.7 HDMI Module Timing Parameters

4.11.7.1 Latencies and Timing Information

Power-up time (time between TX_PWRON assertion and TX_READY assertion) for the HDMI 3D Tx
PHY while operating with the slowest input reference clock supported (13.5 MHz) is 3.35 ms.

Power-up timefor theHDMI 3D Tx PHY while operating with the fastest input reference clock supported
(340 MHz) is133 us.

4.11.7.2 Electrical Characteristics

The table below provides electrical characteristicsfor the HDMI 3D Tx PHY. Thefollowing three figures
illustrate various definitions and measurement conditions specified in the table below.
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Table 61. Electrical Characteristics (continued)

Electrical Characteristics

Symbol Parameter Condition Min Typ Max Unit
TMDS drivers DC specifications
Vorr Single-ended standby voltage | RT =50 Q avddtmds = 10 mV mV
- - For measurement conditions
Vswing | Single-ended output swing and definitions, see the first 400 — 600 mV
voltage two figures above.
Compliance point TP1 as
defined in the HDMI
specification, version 1.3a,
section 4.2.4.
Vy Single-ended output high If attached sink supports avddtmds = 10 mV mV
voltage TMDSCLK < or = 165 MHz
For definition, see the second )
figure above If attached sink supports avddtmds — avddtmds mV
TMDSCLK > 165 MHz - 200 mV +10mV
' Single-ended output low If attached sink supports avddtmds — avddtmds mV
voltage TMDSCLK < or = 165 MHz - 600 mV - 400mV
For definition, see the second -
figure above If attached sink supports avddtmds — avddtmds mV
TMDSCLK > 165 MHz - 700 mV - 400 mV
Rrerm | Differential source termination — 50 — 200 Q
load (inside HDMI 3D Tx PHY)
Although the HDMI 3D Tx
PHY includes differential
source termination, the
user-defined value is set for
each single line (for
illustration, see Figure 53).
Note: Ryggrym can also be
configured to be open and not
present on TMDS channels.
Hot plug detect specifications
HPDYH | Hot plug detect high range — 2.0 — 5.3
VHPDVL Hot plug detect low range — 0 — 0.8
HPDZ Hot plug detect input — 10 — — kQ
impedance
HPDt Hot plug detect time delay — — — 100 ys
4.11.8 Switching Characteristics

Table 62 describes switching characteristics for the HDMI 3D Tx PHY. Figure 54 to Figure 58 illustrate

various parameters specified in table.

NOTE

All dynamic parameters related to the TMDS line drivers performance
imply the use of assembly guidelines.
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Electrical Characteristics

4.11.10.5.1 Synchronous Controls

The synchronous control changes its value as a function of a system or of an external clock. This control
has a permanent period and a permanent wave form.
There are specia physical outputs to provide synchronous controls:

 ThelPP_DISP_CLK isadedicated base synchronous signal that is used to generate a base display
(component, pixel) clock for adisplay.

* ThelPUx_DIx_PINO1—IPUx_DIx_PINOQ7 aregeneral purpose synchronouspins, that can be used
to provide HSYNC, VSYNC, DRDY or any other independent signal to adisplay.

The IPU has a system of internal binding counters for internal events (such as, HSYNC/VSYNC)
calculation. Theinternal event (local start point) issynchronized withinternal DI_CLK. A suitable control
starts from the local start point with predefined UP and DOWN values to cal culate control’s changing
points with half DI_CLK resolution. A full description of the counters system can be found in the IPU
chapter of the i. MX 6Solo/6DualLite Reference Manual (IMX6SDLRM).

4.11.10.5.2 Asynchronous Controls

The asynchronous control is a data-oriented signal that changesits value with an output data according to
additional internal flags coming with the data.
There are specia physical outputs to provide asynchronous controls, as follows:

 ThelPUx_DIx D0 CSandIPUx_DIx D1 CSpinsarededicated to provide chip select signalsto
two displays.

* ThelPUx_DIx_PIN11—IPUx_DIx_PIN17 are general purpose asynchronous pins, that can be
used to provide WR. RD, RS or any other data oriented signal to display.
NOTE

The IPU has independent signal generators for asynchronous signals
toggling. When a DI decides to put a new asynchronous data in the bus, a
new internal start (local start point) is generated. The signals generators
calculate predefined UP and DOWN values to change pins states with half
DI_CLK resolution.

4.11.10.6 Synchronous Interfaces to Standard Active Matrix TFT LCD Panels

4.11.10.6.1 IPU Display Operating Signals

The IPU uses four control signals and data to operate a standard synchronous interface:
* |PP_DISP_CLK—Clock to display
*  HSYNC—Horizontal synchronization
* VSYNC—Vertical synchronization
» DRDY—Active data

All synchronous display controls are generated on the base of an internally generated “local start point”.
The synchronous display controls can be placed on time axis with DI’s offset, up and down parameters.
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Electrical Characteristics

Figure 66 depicts the synchronous display interface timing for accesslevel. The DISP_CLK_DOWN and
DISP_CLK_UP parameters are set through the Register. Table 68 lists the synchronous display interface
timing characteristics.

1P200 P20
VSYNC
HSYNC

other controls

DRDY

IPP_DISP_CLK _\ [ —\_/—\—/
Tdicu Tdicd
IPP_DATA >< >< ><
IP16 IP17 |P19 IP18
—P!

local start point

Figure 66. Synchronous Display Interface Timing Diagram—Access Level

Table 68. Synchronous Display Interface Timing Characteristics (Access Level)

ID Parameter Symbol Min Typ! Max Unit

IP16 Display interface clock low | Tckl Tdicd-Tdicu-1.24 Tdicd?-Tdicu® Tdicd-Tdicu+1.24 ns
time

P17 Display interface clock Tckh Tdicp-Tdicd+Tdicu-1.24 | Tdicp-Tdicd+Tdicu | Tdicp-Tdicd+Tdicu+1.2 | ns
high time

IP18 Data setup time Tdsu Tdicd-1.24 Tdicu — ns

IP19 Data holdup time Tdhd Tdicp-Tdicd-1.24 Tdicp-Tdicu — ns

IP200 | Control signals offset Tocsu | Tocsu-1.24 Tocsu Tocsu+1.24 ns
times (defines for each pin)

1P20 Control signals setup time | Tcsu Tdicd-1.24-Tocsu%Tdicp | Tdicu — ns
to display interface clock
(defines for each pin)

"The exact conditions have not been finalized, but will likely match the current customer requirement for their specific display.
These conditions may be chip specific.
2 Display interface clock down time
2X DISP_CLK_DOWN
DI_CLK_PERIOD

8 Display interface clock up time where CEIL(X) rounds the elements of X to the nearest integers towards infinity.

o1 .
Tdicd = Q(Tdiclkxce”[

Tdicu = 1(T : |kxceil[2XD|SP CLK_UP
2\ dic DI_CLK_PERIOD
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Table 71. Electrical and Timing Information (continued)

Electrical Characteristics

Symbol Parameters Test Conditions Min Typ Max Unit
FobRreLk DDR CLK frequency On DATAP/N outputs. 40 — 500 MHz
PobreLk DDR CLK period 80 Q<=RL<=125Q 2 — 25 ns
tcoe DDR CLK duty cycle tcoc =tcpH/ PopbreoLk — 50 — %
tcpH DDR CLK high time — — 1 — ul
tepL DDR CLK low time — — 1 — ul

— DDR CLK / DATA Jitter — — 75 — ps pk—pk
tskEWPN] Intra-Pair (Pulse) skew — — 0.075 — ul
tskEW[TX] Data to Clock Skew — 0.350 — 0.650 ul
t, Differential output signal rise time 20% to 80%, RL =50 Q 150 — 0.3Ul ps
t Differential output signal fall time 20% to 80%, RL =50 Q 150 — 0.3Ul ps
AVeMTX(HF) Common level variation above 450 MHz | 80 Q<= RL< =125 Q — — 15 MVims
AVeMTX(LF) Common level variation between 50 80 Q<=RL<=125Q — — 25 mv,

MHz and 450 MHz.
LP Line Drivers AC Specifications
trip tip Single ended output rise/fall time 15% to 85%, C| <70 pF — — 25 ns
treo 30% to 85%, C <70 pF — — 35 ns
SV/StSR Signal slew rate 15% to 85%, C| <70 pF — — 120 mV/ns
CL Load capacitance — 0 — 70 pF
HS Line Receiver AC Specifications
tSETUP[RX] Data to Clock Receiver Setup time — 0.15 — — ul
tHoLDIRX] Clock to Data Receiver Hold time — 0.15 — — Ul
AVemRrxHF) | Common mode interference beyond — — — 200 mVpp
450 MHz
AVCMRX(LF) Common mode interference between — -50 — 50 mVpp
50 MHz and 450 MHz.
Cem Common mode termination — — — 60 pF
LP Line Receiver AC Specifications
€SpIKE Input pulse rejection — — 300 Vps
TviN Minimum pulse response — 50 — ns
VINT Pk-to-Pk interference voltage — — — 400 mV
fINT Interference frequency — 450 — — MHz
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Electrical Characteristics

Table 74 lists the Medial. B 6-pin interface electrical characteristics.
Table 74. MediaLB 6-Pin Interface Electrical DC Specifications

Parameter Symbol Test Conditions Min Max Unit

Driver Characteristics

Differential output voltage Vob See Note' 300 500 mV
(steady-state):

I Voi- Vo.l

Difference in differential output AVop — -50 50 mV

voltage between (high/low)
steady-states:

I'Vob, high - Vo, low |

Common-mode output voltage: Vocm — 1.0 1.5 \'
(Vo.-Vo.)/2
Difference in common-mode AVoem — -50 50 mV

output between (high/low)
steady-states:

I'Vocm, high - Voc, low |

Variations on common-mode Vemy See Note? — 150 mVpp
output during a logic state

transitions

Short circuit current llos! See Note® — 43 mA
Differential output impedance Zg — 1.6 — kQ

Receiver Characteristics

Differential clock input: See Note*

* logic low steady-state ViLe — -50 mV
* logic high steady-state Vibe 50 — mV
* hysteresis Vusc -25 25 mV
Differential signal/data input: —

* logic low steady-state Vis — -50 mV
* logic high steady-state Vius 50 — mV

Signal-ended input voltage —
(steady-state):
e MLB_SIG_P, MLB_DATA_P VN 0.5 2.0 Vv
* MLB_SIG_N, MLB_DATA_N Vin- 0.5 2.0 \'

' The signal-ended output voltage of a driver is defined as Vo, on MLB_CLK_P, MLB_SIG_P, and MLB_DATA_P. The
signal-ended output voltage of a driver is defined as Vg_ on MLB_CLK_N, MLB_SIG_N, and MLB_DATA_N.

Variations in the common-mode voltage can occur between logic states (for example, during state transitions) as a result of
differences in the transition rate of Vo, and Vg_.

3 Short circuit current is applicable when Vg, and Vq. are shorted together and/or shorted to ground.
4 The logic state of the receiver is undefined when -50 mV < V|p < 50 mV.

i.MX 6Solo/6DualLite Automotive and Infotainment Applications Processors, Rev. 8, 09/2017

NXP Semiconductors 115



Electrical Characteristics

4.11.14.2 MedialLB (MLB) Controller AC Timing Electrical Specifications

This section describes the timing electrical information of the MediaL B module. Figure 82 show the
timing of MediaL B 3-pin interface, and Table 75 and Table 76 lists the Medial B 3-pin interface timing

characteristics.

MLB_SIG/
MLB_DATA

valid

(receiver)

“tprop

<«Ltgsmer—>

>

tmckh

»

MLB_CLK

MLB_SIG/
MLB_DATA
(transmitter)

MLB_SIG/
MLB_DATA
(bus state)

“— tohmet —>

< tmckf
< t

< mckI

valid

-« tmcfdz

— tmazn—>

valid

Figure 82. MediaLB 3-Pin Timing

Ground = 0.0 V; Load Capacitance = 60 pF; Medial B speed = 256/512 Fs; Fs = 48 kHz; all timing
parameters specified from the valid voltage threshold as listed below; unless otherwise noted.

Table 75. MLB 256/512 Fs Timing Parameters

Parameter Symbol Min Max Unit Comment
MLB_CLK operating frequency’ frnck 11.264 MHz 256xFs at 44.0 kHz
25.6 512xFs at 50.0 kHz
MLB_CLK rise time tckr — 3 ns VL TOViy
MLB_CLK fall time tmckf — 3 ns V|H TO V”_
MLB_CLK low time? trckl 30 — ns 256xFs
14 512xFs
MLB_CLK high time tmckh 30 — ns 256xFs
14 512xFs
MLB_SIG/MLB_DATA receiver input valid to tasmet 1 — ns —
MLB_CLK falling
MLB_SIG/MLB_DATA receiver input hold tdhmef tmdzh — ns —
from MLB_CLK low
MLB_SIG/MLB_DATA output high impedance tmcfdz 0 ekl ns 3
from MLB_CLK low
Bus Hold from MLB_CLK low tmdzh 4 — ns —
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Electrical Characteristics

Table 77. MLB 6-Pin Interface Timing Parameters

Parameter Symbol | Min | Max | Unit Comment
Cycle-to-cycle system jitter titter — 600 ps —
Transmitter MLB_SIG_P/_N (MLB_DATA_P/_N) output valid taelay 0.6 1.3 ns —
from transition of MLB_CLK_P/_N (low-to-high)’
Disable turnaround time from transition of MLB_CLK_P/_N tonz 0.6 3.5 ns —
(low-to-high)
Enable turnaround time from transition of MLB_CLK_P/_N toiz 0.6 5.6 ns —
(low-to-high)
MLB_SIG_P/_N (MLB_DATA_P/_N) valid to transition of tsu 0.05 — ns —
MLB_CLK_P/_N (low-to-high)
MLB_SIG_P/_N (MLB_DATA_P/_N) hold from transition of tha 0.6 —
MLB_CLK_P/_N (low-to-high)?

3
ered-to-external clock ratios.

taelay tohz toizr tsus @nd thg may also be referenced from a low-to-high transition of the recovered clock for 2:1 and 4:1 recov-

The transmitting device must ensure valid data on MLB_SIG_P/_N (MLB_DATA_P/_N) for at least t;,q(m;n) following the rising

edge of MLB_CLK_P/N; receivers must latch MLB_SIG_P/_N (MLB_DATA_P/_N) data within thd(min) of the rising edge of

MLB_CLK_P/_N.

Physical Channel
boundary
MLB_CLK_P/N —\— —\—
Recovered ! ! !

clock (4:1)

| |
«—XTyy—7—>
[e——2XT 4y —>1 [

ava

MLB_SIG_P/N
(transmitter)

X CA[0]

\l

(%)

) ;Hg{ G
Controller: Channel/Address I

. t
transmitter enabled, ‘e’

>

T
> tdelay | tdelay | tdelay | tdelay
] >< >< [51 >< [4] ><
t ‘ t t Tx DeV|ce
prop | prop ‘ prop
I ‘<-N I ‘<—N I ‘

| | | | | |
thd‘ \su\thd‘ \tsu\thd‘ \tsu\thd

Command

MLB_SIG_P/N
(receiver)

Data not valid [
Wew)

<[7]7<[61> <[51Y<[4]> <[3]

)

| tsu
Controller: Channel/Address

Tx Device:

Figure 83. MLB 6-Pin Delay, Setup, and Hold Times

4.11.15 PCle PHY Parameters

Command

The PCle interface complies with PCle specification Gen2 x1 lane and supports the PCI Express 1.1/2.0

standard.
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Package Information and Contact Assignments
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Figure 101. 21 x 21 mm BGA, Case 2240 Package Top, Bottom, and Side Views
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Package Information and Contact Assignments

Table 95 shows the 21 x 21 mm BGA package details.
Table 95. 21 x 21, 0.8 mm BGA Package Details

Common Dimensions
Parameter Symbol
Minimum Normal Maximum
Total Thickness A — — 1.6
Stand Off A1l 0.36 — 0.46
Substrate Thickness A2 0.26 REF
Mold Thickness A3 0.7 REF
Body Size D 21 BSC
E 21 BSC
Ball Diameter — 0.5
Ball Opening — 0.4
Ball Width b 0.44 — 0.64
Ball Pitch e 0.8BSC
Ball Count n 624
Edge Ball Center to Center D1 19.2 BSC
E1 19.2 BSC
Body Center to Contact Ball SD —
SE —
Package Edge Tolerance aaa 0.1
Mold Flatness bbb 0.2
Coplanarity ddd 0.15
Ball Offset (Package) eee 0.15
Ball Offset (Ball) fff 0.08
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Package Information and Contact Assignments

Table 97. 21 x 21 mm Functional Contact Assignments (continued)

Out of Reset Condition’

Default
Ball Name Ball Power Group |Ball Type (I\F’::::t Default Function g:::::l/t Value?
Mode)
EIM_EBH1 K23 NVCC_EIM GPIO ALTO EIM_EBH1 Output High
EIM_EB2 E22 NVCC_EIM GPIO ALT5 GPI02_1030 Input | 100 kQ pull-up
EIM_EB3 F23 NVCC_EIM GPIO ALT5 GPI102_1031 Input | 100 kQ pull-up
EIM_LBA K22 NVCC_EIM GPIO ALTO EIM_LBA Output High
EIM_OE J24 NVCC_EIM GPIO ALTO EIM_OE Output High
EIM_RW K20 NVCC_EIM GPIO ALTO EIM_RW Output High
EIM_WAIT M25 NVCC_EIM GPIO ALTO EIM_WAIT Input | 100 kQ pull-up
ENET_CRS_DV u21 NVCC_ENET GPIO ALT5 GPIO1_l025 Input | 100 kQ pull-up
ENET_MDC V20 NVCC_ENET GPIO ALT5 GPIO1_1031 Input | 100 kQ pull-up
ENET_MDIO V23 NVCC_ENET GPIO ALT5 GPIO1_l022 Input | 100 kQ pull-up
ENET_REF_CLK® | v22 NVCC_ENET GPIO ALT5 GPIO1_1023 Input | 100 kQ pull-up
ENET_RX_ER W23 NVCC_ENET GPIO ALT5 GPIO1_l024 Input | 100 kQ pull-up
ENET_RXDO w21 NVCC_ENET GPIO ALT5 GPIO1_l027 Input | 100 kQ pull-up
ENET_RXD1 w22 NVCC_ENET GPIO ALT5 GPIO1_l026 Input | 100 kQ pull-up
ENET_TX_EN v21 NVCC_ENET GPIO ALT5 GPIO1_1028 Input | 100 kQ pull-up
ENET_TXDO u20 NVCC_ENET GPIO ALT5 GPIO1_l030 Input | 100 kQ pull-up
ENET_TXD1 w20 NVCC_ENET GPIO ALT5 GPIO1_1029 Input | 100 kQ pull-up
GPIO_O T5 NVCC_GPIO GPIO ALT5 GPIO1_l000 Input | 100 kQ pull-down
GPIO_1 T4 NVCC_GPIO GPIO ALT5 GPIO1_1001 Input | 100 kQ pull-up
GPIO_16 R2 NVCC_GPIO GPIO ALT5 GPIO7_1011 Input | 100 kQ pull-up
GPIO_17 R1 NVCC_GPIO GPIO ALT5 GPIO7_1012 Input | 100 kQ pull-up
GPIO_18 P6 NVCC_GPIO GPIO ALT5 GPIO7_1013 Input | 100 kQ pull-up
GPIO_19 P5 NVCC_GPIO GPIO ALT5 GPI04_1005 Input | 100 kQ pull-up
GPIO_2 T1 NVCC_GPIO GPIO ALT5 GPIO1_1002 Input | 100 kQ pull-up
GPIO_3 R7 NVCC_GPIO GPIO ALT5 GPIO1_1003 Input | 100 kQ pull-up
GPIO_4 R6 NVCC_GPIO GPIO ALT5 GPIO1_1004 Input | 100 kQ pull-up
GPIO_5 R4 NVCC_GPIO GPIO ALT5 GPIO1_1005 Input | 100 kQ pull-up
GPIO_6 T3 NVCC_GPIO GPIO ALT5 GPIO1_l006 Input | 100 kQ pull-up
GPIO_7 R3 NVCC_GPIO GPIO ALT5 GPIO1_1007 Input | 100 kQ pull-up
GPIO_8 R5 NVCC_GPIO GPIO ALT5 GPIO1_1008 Input | 100 kQ pull-up
GPIO_9 T2 NVCC_GPIO GPIO ALT5 GPIO1_1009 Input | 100 kQ pull-up
HDMI_CLKM J5 HDMI — — HDMI_TX_CLK_N — —
HDMI_CLKP J6 HDMI — — HDMI_TX_CLK_P — —
HDMI_DOM K5 HDMI — — HDMI_TX_DATAO_N — —
HDMI_DOP K6 HDMI — — HDMI_TX_DATAO_P — —
HDMI_D1M J3 HDMI — — HDMI_TX_DATA1_N — —
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Package Information and Contact Assignments

Table 99. 21 x 21 mm, 0.8 mm Pitch Ball Map i.MX 6Solo (continued)

1 n A M A vv av v

S¢| 61vd 0dSIa | ¥+1vad 0dSIa | 8L1vd 0dSIa ON ON ON ON ON

¥e| 21lva odsia | Z+1lvd 0dSIA | 22lva 0dsSid | €zlvd 0dsid anNo ON aNo ON

€2| L 11va odsIa | 6L1vd 0dSIA | OIQW L3NT |H3 XY 13NT ON ON ON ON

€¢| G1L1va 0dSId | 021vd 0dSIA |M10 434 L3INI| Laxd L3AN3 ON anNo ON ON

k2| 911va 0dSIa [AQ"SHO 13IN3| NI XL L3IN3 | 0aXd L3INT ON ON ON ON

02| |ziva 0dsia| oaxL 13aN3 OaW 13N3 FaXL 13N3 ON ON ON ON

61 anNo anNo anNo anNo ON anNo ON ON

8L/ WwvHQ OOAN | WYHAd OOAN | INVHA OOAN aNo ON ON ON ON

L1 anNo anNo WvHd OOAN anNno ON ON +1AO0Ads WvHa €LY NvHad

9L NITO0SAaA | NITO0SAdA WvHd OOAN anNno 0SO INvdd anNo IMAS WvHA |01LA0ds WvHd

1 anNo aNo WvHd OOAN anNno Ivaas Wvda 0LY AvHA Svd INvHad 0vaas Wvda

Yl dvO 00SAdA| dVO 00SAAA | WVHA OOAN YV INVHA €V AvHd Zv AvHd LY INvHd 0v AvHd

€l|dvD 00SaaA| dvo 00SAAA | WvHA OOAN ano LY AvHd anNo 8V NvHA 9v AvHA

cl aNo aNo AWVHA OOAN aNo SV INvHd vV INvHd 2vaas Wvdd Y NVHA
L aNo aNo AWVHA OOAN aNo 03IX0AS WvHA| k3MOAS WvHd /2d Avda led WvHd

0l|dv000SAaA| dvO 00SAAA | WYHA OOAN anNno Ged Wvda anNo g £€S0dS IWvHd| €S0dS” WvHAd
6 | NITIWHYAAA | NITANEVAaA | INVHd OOAN anNno 614 WvHa €2d WvHda 81 WvHa 82a WvHA
8 anNo aNo anNo anNno ked WvHQa 10 WvHA ZNDQ WvHd 2ed wvda
LZ| emod AN 100 A3 |Sd2SAAT OOAN ano 02a WvHA anNo 91a NvHa G1d Wvda
9| 700 AIM FMOH A3 OMOY AT 2100 A3 | 13834 WvHd 0Ld WvHa v1Q NvHa HNDQ INvHa
g 0 OIdD €100 AT YMOH AIN 0700 A3M aNo €Q WvHQ Zld AvHa €1d Wvdd
v I OldD N XL 0SAAT | N MT0 0SAAT | 2MOY A3X | d M1 ESAAT | d €XL +SAA] 9Q WvHA 2d Wvda
€ 9 0OIdD d XL 0SAAT | d MTO0 0SAAT anNno N M0 ISAAT | N €XL +SAA] ano ONDQ WvHA
4 6 OIdD N OXL 0SAAT | N 2XL 0SAA1 [N €XL 0SAAT| d OXL FSAAT | N IXL kSAAT | d 2XL +SaAnl 43HA AvHA
b ¢ OIldD d OXL 0SAAT | d XL 0SAAT |d €XL 0SAAT| N OXL +SAAT | d kXL kSAAT | N 2XL +SaAl ¥Q Nvdad

1 n A M A vv av v
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