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Introduction

— System JTAG Controller (SIC)

— GPIO with interrupt capabilities

— 8x8 Key Pad Port (KPP)

— Sony Philips Digital Interconnect Format (SPDIF), Rx and Tx

— Two Controller Area Network (FlexCAN), 1 Mbps each

— Two Watchdog timers (WDOG)

— Audio MUX (AUDMUX)

— MLB (MedialB) provides interface to MOST Networks (MOST25, MOST50, MOST 150)

with the option of DTCP cipher accelerator

Thei.MX 6Solo/6DualL ite processors integrate advanced power management unit and controllers:

Provide PMU, including LDO supplies, for on-chip resources
Use Temperature Sensor for monitoring the die temperature
Support DVFS techniques for low power modes

Use SW State Retention and Power Gating for ARM and MPE
Support various levels of system power modes

Use flexible clock gating control scheme

Thei.MX 6Solo/6Dual L ite processors use dedicated hardware accelerators to meet the targeted
multimedia performance. The use of hardware accelerators is a key factor in obtaining high performance
at low power consumption numbers, while having the CPU corerelatively freefor performing other tasks.

Thei.MX 6Solo/6DualLite processors incorporate the following hardware accelerators:

VPU—Video Processing Unit

|PUv3H—Image Processing Unit version 3H

GPU3DvV5—3D Graphics Processing Unit (OpenGL ES 2.0) version 5
GPU2Dv2—2D Graphics Processing Unit (BitBlt)
ASRC—Asynchronous Sample Rate Converter

Security functions are enabled and accelerated by the following hardware:

ARM TrustZone including the TZ architecture (separation of interrupts, memory mapping, etc.)
SJIC—System JTAG Controller. Protecting JTAG from debug port attacks by regulating or
blocking the access to the system debug features.

CAAM—Cryptographic Acceleration and Assurance Module, containing cryptographic and hash
engines, 16 KB secure RAM, and True and Pseudo Random Number Generator (NIST certified).
SNV S—Secure Non-Volatile Storage, including Secure Real Time Clock

CSU—~Central Security Unit. Enhancement for the IC Identification Module (I1M). Will be
configured during boot and by eFUSESs and will determine the security level operation mode as
well asthe TZ policy.

A-HAB—Advanced High Assurance Boot—HABV4 with the new embedded enhancements:
SHA-256, 2048-hit RSA key, version control mechanism, warm boot, CSU, and TZ initialization.
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Modules List

Table 2. i.MX 6Solo/6DualLite Modules List (continued)

Block Mnemonic

Block Name

Subsystem

Brief Description

IPUV3H

Image Processing Unit,

ver.3H

Multimedia
Peripherals

IPUv3H enables connectivity to displays and video

sources, relevant processing and synchronization and

control capabilities, allowing autonomous operation.

The IPUv3H supports concurrent output to two display

ports and concurrent input from two camera ports,

through the following interfaces:

* Parallel Interfaces for both display and camera

* Single/dual channel LVDS display interface

¢ HDMI transmitter

e 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

e Support for display backlight reduction

KPP

Key Pad Port

Connectivity
Peripherals

KPP Supports 8x8 external key pad matrix. KPP
features are:

* Open drain design

* Glitch suppression circuit design

* Multiple keys detection

» Standby key press detection

LDB

LVDS Display Bridge

Connectivity
Peripherals

LVDS Display Bridge is used to connect the IPU (Image
Processing Unit) to External LVDS Display Interface.
LDB supports two channels; each channel has following
signals:

* One clock pair

* Four data pairs

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

MLB150

MedialLB

Connectivity /
Multimedia
Peripherals

The MLB interface module provides a link to a MOST®
data network, using the standardized MediaLB protocol
(up to 6144 fs).

The module is backward compatible to MLB-50.

MMDC

Multi-Mode DDR

Controller

Connectivity
Peripherals

DDR Controller has the following features:

* Supports 16/32-bit DDR3-800 (LV) or LPDDR2-800
in i.MX 6Solo

* Supports 16/32/64-bit DDR3-800 (LV) or
LPDDR2-800 in i.MX 6DualLite

* Supports 2x32 LPDDR2-800 in i.MX 6DualLite

e Supports up to 4 GByte DDR memory space
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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.

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

28 NXP Semiconductors



Electrical Characteristics

4.1.7 USB PHY Current Consumption

41.71 Power Down Mode

In power down mode, everything is powered down, including the USB_VBUS valid detectors in typical
condition. Table 12 shows the USB interface current consumption in power down mode.

Table 12. 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 uA 1.7 uA <0.5 pA

NOTE

The currentsonthe VDD _HIGH_CAPand VDD _USB CAP were
identified to be the voltage divider circuits in the USB-specific level
shifters.

4.1.8 PCle 2.0 Power Consumption

Table 13 provides PCle PHY currents under certain Tx operating modes.
Table 13. 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 (2.5V) 21
2.5G Operations PCIE_VP (1.1 V) 27
PCIE_VPTX (1.1 V) 20
PCIE_VPH (2.5V) 20

POs: Low Recovery Time 5G Operations PCIE_VP (1.1 V) 30 mA
Latency, Power Saving State PCIE_VPTX (1.1 V) o4
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
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Electrical Characteristics

44.5 MLBPLL

The MedialLB PLL is necessary in the Medial B 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.

Table 19. MLB PLLs Electrical Parameters

Parameter Value

Lock time <1 ms

446 ARMPLL

Table 20. ARM PLL’s Electrical Parameters

Parameter Value
Clock output range 650 MHz ~ 1.3 GHz
Reference clock 24 MHz
Lock time <2250 reference cycles

4.5 On-Chip Oscillators

4.5.1 0OSC24M

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 0OSC32K

This block implements an amplifier that when combined with a suitable quartz crystal and external load
capacitorsimplementsalow 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 asthe oscillator consumes
power from VDD_HIGH_IN when that supply is available and transitions to the back up battery when
VDD_HIGH_IN islost.

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

! tis the maximum EIM logic (ACLK_EXSC) cycle time. The maximum allowed axi_clk frequency depends on the fixed/non-fixed
latency configuration, whereas the maximum allowed EIM_BCLK frequency is:

—Fixed latency for both read and write is 104 MHz.
—Variable latency for read only is 104 MHz.
—Variable latency for write only is 52 MHz.

In variable latency configuration for write, if BCD = 0 & WBCDD = 1 or BCD = 1, axi_clk must be 104 MHz.Write BCD = 1 and
104 MHz ACLK_EXSC, will result in a EIM_BCLK of 52 MHz. When the clock branch to EIM is decreased to 104 MHz, other
buses are impacted which are clocked from this source. See the CCM chapter of the i.MX 6Solo/6DualLite Reference Manual
(IMX6SDLRM) for a detailed clock tree description.

2 EIM_BCLK parameters are being measured from the 50% point, that is, high is defined as 50% of signal value and low is
defined as 50% as signal value.

3 For signal measurements, “High” is defined as 80% of signal value and “Low” is defined as 20% of signal value.

Figure 15 to Figure 18 provide few examples of basic EIM accesses to external memory devices with the
timing parameters mentioned previously for specific control parameters settings.

I T M
EIM_BCLK " owWEa s 4_—\—1 <~ WE5
EIM_ADDRXX | | ast valid Address Address v1 #( |
WE6 > — N
EIM_CSx_B { I
EIM_WE_B
EIM_LBA B RO |
_LBA_ - WEI5 /(e
WE10 » — - ~ WELL
EIM_OE_B
WE12 » — N -
EIM_EBx_B e
WE18 » -
EIM_DATAXX aa v
. ~ WE19

Figure 15. Synchronous Memory Read Access, WSC=1
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Electrical Characteristics

start of end of
access access
y y
INT_CLK /) S
MAXCSO = -
EIM_CSx B
EIM_ADDRXX/ WE31—» -— < MAXDI —
EIM_ADxx <> - va D(V1) P
— WE32A <~ —
WE44
EIM_WE_B
- —= WE40A
EIM_LBA B 1
- .
WE35A . - WE36-—> <
EIM_OE_B #\
WE37 » |~ WE38-—» <
EIM_EBx_B
MAXCO —» -
Figure 20. Asynchronous A/D Muxed Read Access (RWSC = 5)
EIM_CSx_B
WE31l> WE32» |«
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)
WEA41~ P

Figure 21. Asynchronous Memory Write Access
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Electrical Characteristics

Table 43. EIM Asynchronous Timing Parameters Table Relative Chip to Select (continued)

Determination by

Ref No. Parameter Synchronous measured Min Max Unit
parameters’
WE38 EIM_EBx_B Invalid to WE7 - WE13 + (RBEN - RCSN) — 3 - (RBEN- RCSN) ns
EIM_CSx_B Invalid (Read
access)
WE39 |EIM_CSx_B Valid to WE14 - WE6 + (ADVA - CSA) — 3 + (ADVA - CSA) ns
EIM_LBA_B Valid
WE40 |EIM_LBA_B Invalid to WE7 - WE15 - CSN — 3-CSN ns
EIM_CSx_B Invalid (ADVL is
asserted)
WE40A |EIM_CSx_B Valid to WE14 - WE6 + (ADVN + ADVA+| -3+ (ADVN+ |3+ (ADVN+ADVA+1| ns
(muxed A/D)|EIM_LBA_B Invalid 1-CSA) ADVA + 1 - CSA) - CSA)
WE41 EIM_CSx_B Valid to Output WE16 - WE6 - WCSA — 3-WCSA ns
Data Valid
WE41A |EIM_CSx_B Valid to Output WE16 - WE6 + (WADVN + — 3+ (WADVN + WADVA| ns
(muxed A/D)|Data Valid WADVA + ADH + 1 - WCSA) + ADH + 1 - WCSA)
WE42  |Output Data Invalid to WE17 - WE7 - CSN — 3-CSN ns
EIM_CSx_B Invalid
MAXCO |Output maximum delay from 10 — — ns
internal driving
EIM_ADDRxx/control FFs to
chip outputs
MAXCSO |Output maximum delay from 10 — — ns
CSx internal driving FFs to CSx
out
MAXDI  |EIM_DATAxx maximum delay 5 — — ns
from chip input data to its
internal FF
WE43  |Input Data Valid to EIM_CSx_B | MAXCO - MAXCSO + MAXDI MAXCO - — ns
Invalid MAXCSO +
MAXDI
WE44  |EIM_CSx_B Invalid to Input 0 0 — ns
Data invalid
WE45 |EIM_CSx_B Valid to WE12 - WE6 + (WBEA - WCSA) — 3+ (WBEA-WCSA) | ns
EIM_EBx_B Valid (Write
access)
WE46 |EIM_EBx_B Invalid to WE7 - WE13 + (WBEN - WCSN) — -3+ (WBEN - WCSN) | ns
EIM_CSx_B Invalid (Write
access)
MAXDTI |MAXIMUM delay from 10 — — —

EIM_DTACK_Bto its internal FF
+ 2 cycles for synchronization
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Electrical Characteristics
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Figure 35. Samsung Toggle Mode Data Read Timing

Table 48. Samsung Toggle Mode Timing Parameters’

G

Timing
ID Parameter Symbol T = GPMI Clock Cycle Unit
Min Max
NF1 |NAND_CLE setup time tCLS (AS + DS) x T - 0.12 [see 29
NF2 |NAND_CLE hold time tCLH DH x T -0.72 [see 9]
NF3 |NAND_CEO_B setup time tCS (AS + DS) x T - 0.58 [see 32
NF4 |NAND_CEO_B hold time tCH DH xT -1 [see 9|
NF5 [NAND_WE_B pulse width tWP DS x T [see 2]
NF6 |NAND_ALE setup time tALS (AS + DS) x T - 0.49 [see 32
NF7 [NAND_ALE hold time tALH DH x T - 0.42 [see 9]
NF8 |Command/address NAND_DATAxx setup time | tCAS DS x T - 0.26 [see 9]
NF9 |Command/address NAND_DATAxx hold time tCAH DH x T - 1.37 [see 2]
NF18 |NAND_CEx_B access time tCE CE_DELAY x T [see *?] — ns
NF22 |clock period tCK — — ns
NF23 |preamble delay tPRE PRE_DELAY x T [see 5’2] — ns
NF24 |postamble delay tPOST | POST_DELAY x T +0.43 [see 2] — ns
i.MX 6Solo/6DualLite Automotive and Infotainment Applications Processors, Rev. 8, 09/2017
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Electrical Characteristics

Table 60. RGMII Signal Switching Specifications’

Symbol Description Min Max Unit
Teye? Clock cycle duration 7.2 8.8 ns
TskewT3 Data to clock output skew at transmitter -500 500 ps
TekewR® Data to clock input skew at receiver 1 2.6 ns
Duty_G* Duty cycle for Gigabit 45 55 %
Duty_T* Duty cycle for 10/100T 40 60 %
Tr/Tf Rise/fall time (20-80%) — 0.75 ns

The timings assume the following configuration:

DDR_SEL = (11)b

DSE (drive-strength) = (111)b

2 For 10 Mbps and 100 Mbps, T, will scale to 400 ns +40 ns and 40 ns +4 ns respectively.

3 For all versions of RGMII prior to 2.0; This implies that PC board design will require clocks to be routed such that an additional

trace delay of greater than 1.5 ns and less than 2.0 ns will be added to the associated clock signal. For 10/100, the Max value
is unspecified.

Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domain as long
as minimum duty cycle is not violated and stretching occurs for no more than three Tcyc of the lowest speed transitioned
between.

RGMII_TXC (at transmitter) M\—

. TskewT

RGMII_TXDn (n=0t0 3) >< >< % >< >< ><

. TskewR
- -~

RGMII_TXC (at receiver) 2 N S N2

Figure 48. RGMII Transmit Signal Timing Diagram Original

RGMII_TX_CTL >< TXEN TXERR >< >< ><

RGMI_RXC (attransmittey /N A N\ / N\

RGMII_RXDn (n=0to 3) % >< ><

RGMII_RX_CTL >< RXDV >< RXERR >< >< ><

. TskewR
-

> :
RGMII_RXC (at receiver) m

Figure 49. RGMII Receive Signal Timing Diagram Original
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Electrical Characteristics

4.11.10 Image Processing Unit (IPU) Module Parameters

The purpose of the IPU isto provide comprehensive support for the flow of data from an image sensor

and/or to adisplay device. This support covers all aspects of these activities:

» Connectivity to relevant devices—cameras, displays, graphics accelerators, and TV encoders.
» Related image processing and manipulation: sensor image signal processing, display processing,
image conversions, and other related functions.

» Synchronization and control capabilities, such as avoidance of tearing artifacts.

4.11.10.1 IPU Sensor Interface Signal Mapping

The IPU supports anumber of sensor input formats. Table 64 defines the mapping of the Sensor Interface
Pins used for various supported interface formats.

Table 64. Camera Input Signal Cross Reference, Format, and Bits Per Cycle

Sianal RGB565 | RGB5652 | RGB666° | RGB888 | YCbCr® | RGB565° | YCbCr® | YCbCr’ | YCbCr®
N g 1 8 bits 8 bits 8 bits 8 bits 8 bits 16 bits 16 bits 16 bits 20 bits
ame
2 cycles 3 cycles 3cycles | 3cycles | 2cycles | 1cycle 1 cycle 1 cycle 1 cycle
IPUx_CSIx_ — — — — — — — 0 C[0]
DATAO00
IPUx_CSIx_ — — — — — — — 0 C[1]
DATAO1
IPUx_CSIx_ — — — — — — — C[0] Cl[2]
DATAO02
IPUx_CSIx_ — — — — — — — C1] C[3]
DATAO03
IPUx_CSIx_ — — — — — B[0] C[0] C[2] Cl[4]
DATA04
IPUx_CSIx_ — — — — — B[1] C[1] C[3] C[5]
DATAO05
IPUX_CSIx_ — — — — — B[2] C[2] Cl4] C[6]
DATA06
IPUx_CSIx_ — — — — — B[3] C[3] C[5] C[7]
DATAOQ7
IPUX_CSIx_ — — — — — B[4] C[4] Cle] C[8]
DATAO08
IPUx_CSIx_ — — — — — G[0] C[5] C[7] C[9]
DATA09
IPUx_CSIx_ — — — — — G[1] (&][3]] 0 Y[O]
DATA10
IPUx_CSIx_ — — — — — G[2] C[7] 0 Y[1]
DATA11
IPUx_CSIx_ | B[0], G[3] | R[2],G[4],B[2] | R/G/B[4] | R/G/BI[0] Y/C[0] G[3] Y[0] Y[0] Y[2]
DATA12
i.MX 6Solo/6DualLite Automotive and Infotainment Applications Processors, Rev. 8, 09/2017
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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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4.11.11 LVDS Display Bridge (LDB) Module Parameters

TheLVDSinterface complieswith TIA/EIA 644-A standard. For more details, see TIA/EIA STANDARD
644-A, “ Electrical Characteristics of Low Voltage Differential Signaling (LVDS) Interface Circuits”.

Table 69. LVDS Display Bridge (LDB) Electrical Specification

Parameter Symbol Test Condition Min Max | Units
Differential Voltage Output Voltage Vop | 100 Q Differential load 250 450 mV
Output Voltage High Voh 100 Q differential load (0 V Diff—Output High 1.25 1.6 \

Voltage static)

Output Voltage Low Vol 100 Q differential load (0 V Diff—Output Low 0.9 1.25 \
Voltage static)

Offset Static Voltage Vos | Two 49.9 Q resistors in series between N-P 1.15 1.375 \'
terminal, with output in either Zero or One state, the
voltage measured between the 2 resistors.

VOS Differential Vospirr | Difference in Vog between a One and a Zero state |  -50 50 mV
Output short circuited to GND ISA ISB | With the output common shorted to GND -24 24 mA
VT Full Load Test VTLoad | 100 Q Differential load with a 3.74 kQ load between 247 454 mV

GND and IO Supply Voltage

4.11.12 MIPI D-PHY Timing Parameters

This section describes MIPI D-PHY electrical specifications, compliant with MIPI CSI-2 version 1.0,
D-PHY specification Rev. 1.0 (for MIPI sensor port x2 lanes) and MIPI DSI Version 1.01, and D-PHY
specification Rev. 1.0 (and also DPI version 2.0, DBI version 2.0, DSC version 1.0a at protocol layer) (for
MIPI display port x2 lanes).

4.11.12.1 Electrical and Timing Information

Table 70. Electrical and Timing Information

Symbol Parameters Test Conditions Min Typ Max Unit
Input DC Specifications - Apply to DSI_CLK_P/DSI_CLK_N and DSI_DATA_P/DSI_DATA_N inputs
V, Input signal voltage range Transient voltage range is -50 — 1350 mV
limited from -300 mV to
1600 mV
VL EAK Input leakage current VGNDSH(min) = VI = -10 — 10 mA
VGNDSH(max) +
VOH(absmax)
Lane module in LP Receive
Mode
VGNDSH Ground Shift — -50 — 50 mV
VOH(absmax) Maximum transient output — — — 1.45 \'%
voltage level
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Figure 87. Test Access Port Timing Diagram
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Electrical Characteristics

Table 80. SPDIF Timing Parameters

Timing Parameter Range
Characteristics Symbol Unit

Min Max
SPDIF_IN Skew: asynchronous inputs, no specs apply — — 0.7 ns
SPDIF_OUT output (Load = 50pf)
* Skew — — 1.5 ns
* Transition rising — — 24.2
* Transition falling — — 31.3
SPDIF_OUT output (Load = 30pf)
o Skew —_— — 1.5 ns
* Transition rising — — 13.6
¢ Transition falling — — 18.0
Modulating Rx clock (SPDIF_SR_CLK) period srckp 40.0 — ns
SPDIF_SR_CLK high period srckph 16.0 — ns
SPDIF_SR_CLK low period srckpl 16.0 — ns
Modulating Tx clock (SPDIF_ST_CLK) period stclkp 40.0 — ns
SPDIF_ST_CLK high period stclkph 16.0 — ns
SPDIF_ST_CLK low period stclkpl 16.0 — ns

SPDIF_SR CLK

(Output)

SPDIF_ST_CLK

(Input)

Figure 90. SPDIF_ST_CLK Timing Diagram
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Package Information and Contact Assignments

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 21x21 mm Package Information

6.2.1 Case 2240, 21 x 21 mm, 0.8 mm Pitch, 25 x 25 Ball Matrix
Figure 101 shows the top, bottom, and side views of the 21x21 mm BGA package.
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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)
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Package Information and Contact Assignments

Table 100. 21 x 21 mm, 0.8 mm Pitch Ball Map i.MX 6DualLite (continued)
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