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Introduction

Table 1. Example Orderable Part Numbers (continued)

. Speed' | Temperature
Part Number Quad/Dual CPU Options Grade Grade Package

MCIMX6D4AVT10AE i.MX 6Dual Includes GPU, 1 GHz Automotive 21 mm x 21 mm, 0.8 mm
no VPU pitch, FCPBGA (lidded)

MCIMX6D6AVTO8AC i.MX 6Dual Includes VPU, GPU | 852 MHz Automotive 21 mm x 21 mm, 0.8 mm
pitch, FCPBGA (lidded)

MCIMX6D6AVTO8AD i.MX 6Dual Includes VPU, GPU | 852 MHz Automotive 21 mm x 21 mm, 0.8 mm
pitch, FCPBGA (lidded)

MCIMX6D6AVTOBAE i.MX 6Dual Includes VPU, GPU | 852 MHz Automotive 21 mm x 21 mm, 0.8 mm
pitch, FCPBGA (lidded)

MCIMX6D4AVTO8AC i.MX 6Dual Includes GPU, 852 MHz Automotive 21 mm x 21 mm, 0.8 mm
no VPU pitch, FCPBGA (lidded)

MCIMX6D4AVTO8AD i.MX 6Dual Includes GPU, 852 MHz Automotive 21 mm x 21 mm, 0.8 mm
no VPU pitch, FCPBGA (lidded)

MCIMX6D4AVTO8AE i.MX 6Dual Includes GPU, 852 MHz Automotive 21 mm x 21 mm, 0.8 mm
no VPU pitch, FCPBGA (lidded)

' If a 24 MHz input clock is used (required for USB), the maximum SoC speed is limited to 996 MHz.

Figure 1 describes the part number nomenclature to identify the characteristics of the specific part number
you have (for example, cores, frequency, temperature grade, fuse options, silicon revision). Figure 1
applies to the .MX 6Dual/6Quad.

The two characteristics that identify which data sheet a specific part applies to are the part number series
field and the temperature grade (junction) field:

* The i.MX 6Dual/6Quad Automotive and Infotainment Applications Processors data sheet
(IMX6DQAEC) covers parts listed with “A (Automotive temp)”

* The 1.MX 6Dual/6Quad Applications Processors for Consumer Products data sheet (IMX6DQCEC)
covers parts listed with “D (Commercial temp)” or “E (Extended Commercial temp)”

* Thei.MX 6Dual/6Quad Applications Processors for Industrial Products data sheet (IMX6DQIEC)
covers parts listed with “C (Industrial temp)”

The Ensure that you have the right data sheet for your specific part by checking the temperature grade
(junction) field and matching it to the right data sheet. If you have questions, see nxp.com/imx6series or
contact your NXP representative.
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Modules List

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

Block
Mnemonic

Block Name

Subsystem

Brief Description

ROM
96 KB

Boot ROM

Internal
Memory

Supports secure and regular Boot Modes. Includes read protection on 4K
region for content protection

ROMCP

ROM Controller with
Patch

Data Path

ROM Controller with ROM Patch support

SATA

Serial ATA

Connectivity
Peripherals

The SATA controller and PHY is a complete mixed-signal IP solution
designed to implement SATA I, 3.0 Gbps HDD connectivity.

SDMA

Smart Direct Memory
Access

System
Control
Peripherals

The SDMA is multi-channel flexible DMA engine. It helps in maximizing

system performance by off-loading the various cores in dynamic data

routing. It has the following features:

* Powered by a 16-bit Instruction-Set micro-RISC engine

¢ Multi-channel DMA supporting up to 32 time-division multiplexed DMA

channels

48 events with total flexibility to trigger any combination of channels

Memory accesses including linear, FIFO, and 2D addressing

Shared peripherals between ARM and SDMA

Very fast context-switching with 2-level priority based preemptive

multi-tasking

¢ DMA units with auto-flush and prefetch capability

¢ Flexible address management for DMA transfers (increment,
decrement, and no address changes on source and destination
address)

* DMA ports can handle unit-directional and bi-directional flows (copy
mode)

* Up to 8-word buffer for configurable burst transfers

¢ Support of byte-swapping and CRC calculations

e Library of Scripts and API is available

SJC

System JTAG
Controller

System
Control
Peripherals

The SJC provides JTAG interface, which complies with JTAG TAP
standards, to internal logic. The i.MX 6Dual/6Quad processors use JTAG
port for production, testing, and system debugging. In addition, the SJC
provides BSR (Boundary Scan Register) standard support, which
complies with IEEE1149.1 and IEEE1149.6 standards.

The JTAG port must be accessible during platform initial laboratory
bring-up, for manufacturing tests and troubleshooting, as well as for
software debugging by authorized entities. The i.MX 6Dual/6Quad SJC
incorporates three security modes for protecting against unauthorized
accesses. Modes are selected through eFUSE configuration.

SNVS

Secure Non-Volatile
Storage

Security

Secure Non-Volatile Storage, including Secure Real Time Clock, Security
State Machine, Master Key Control, and Violation/Tamper Detection and
reporting.

SPDIF

Sony Philips Digital
Interconnect Format

Multimedia
Peripherals

A standard audio file transfer format, developed jointly by the Sony and
Phillips corporations. It supports Transmitter and Receiver functionality.
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Electrical Characteristics

4.9 System Modules Timing

This section contains the timing and electrical parameters for the modules in each 1.MX 6Dual/6Quad
processor.

4.9.1 Reset Timing Parameters

Figure 10 shows the reset timing and Table 38 lists the timing parameters.

SRC_POR_B
(Input)

< CC1

Figure 10. Reset Timing Diagram

Table 38. Reset Timing Parameters

ID Parameter Min Max Unit

CC1 Duration of SRC_POR_B to be qualified as valid 1 — XTALOSC_RTC_ XTALI cycle

4.9.2 WDOG Reset Timing Parameters
Figure 11 shows the WDOG reset timing and Table 39 lists the timing parameters.

WDOG1_B
(Output)
CC3
Figure 11. WDOG1_B Timing Diagram
Table 39. WDOG1_B Timing Parameters
ID Parameter Min Max Unit
CC3 |Duration of WDOG1_B Assertion 1 — XTALOSC_RTC_ XTALI cycle

NOTE
XTALOSC _RTC_XTALI is approximately 32 kHz.
XTALOSC_RTC_XTALI cycle is one period or approximately 30 ps.
NOTE

WDOGT! _B output signals (for each one of the Watchdog modules) do not
have dedicated pins, but are muxed out through the IOMUX. See the IOMUX
manual for detailed information.
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4.9.3.4 General EIM Timing-Asynchronous Mode

Electrical Characteristics

Figure 18 through Figure 22 and Table 42 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 and write access length in cycles may vary from what is shown in Figure 18 through
Figure 21 as RWSC, OEN & CSN is configured differently. See the .M X 6Dual/6Quad reference manual
(IMX6DQRM) for the EIM programming model.

start of end of
access access
Y
INT.CLK /A /NN S
MAXCSO
EIM_CSx_B
EIM_ADDRXxx/ _ WE31 >  « WE32—» |«
EIM_ADxx Last Valid Address Address V1 Next Address
EIM_WE_B
WE39 -+ = e
EIM_LBA_B WE40
WE35 > = o < WE3s
EIM_OE_B
WE37 » = o <wEss
EIM_EBx_B
~~MAXCO~| WE44
EIM_DATA[07:00] D(V1)
WE43
<-—MAXDI—™

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

start of end of
access access
y '
NT_OLK /T
MAXCSO
EIM_CSx_B
EIM_ADDRxx/ WE31—» = - MAI)D(EiIMa
e ADx > Addr. V1 (V1) P
WE32A—~ ™ WE44
EIM_WE_B
WE40A
WE39-» -— *‘
EIM_LBA_B
WE35A—» —  |=—WE36
EIM_OE_B #\
WE37> |~ —  |=~—WE38
EIM_EBx_B
=— MAXCO—»
Figure 19. Asynchronous A/D Muxed Read Access (RWSC = 5)
EIM_CSx_B
WE31-— e WE32— |«
EIM_ADDRXX [| ast valid Address Address V1 Next Address
EIM_WE_B
WE39—> = WE40—> |«
EIM_LBA_B
EIM_OE_B
WE45 —| WE46—> |«
EIM_EBx_B \r
WE42—> =
EIM_DATAXx D(V1)
WE41 — -

Figure 20. Asynchronous Memory Write Access
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Electrical Characteristics

EIM_CSx_B
EIM_ADDRXxx |Last Valid Address Address V1 Next Address
WE33—>f — WE34 —» |«
EIM_WE_B
WE39—> - WE40—> |<—
EIM_LBA_B
EIM_OE_B
WE45— - WE46— |«
EIM_EBx_B \[
— ~—WE42
EIM_DATAXX D(V1)
WE41 — -
EIM_DTACK_B WEA8

Figure 23. DTACK Mode Write Access (DAP=0)

Table 42. 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 Automotive and Infotainment Applications Processors, Rev. 5, 09/2017
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Electrical Characteristics

NF19
NF18 |
NAND_CE0 B | s
1
1
1
1
1
.

NAND_CLE—|%< e s R

) i

NF23
NAND_ALE_|£>< e N2 e NE

)

T
'
!
NAND_WE/RE_B 1
'
'
'
'

I NF22 1
| H
NAND_CLK
1 i \
E SN
NAND-DaS e [ 0 1 o O A O
1
i
NAND_DQS E
Output enable Q E . ,
1
1

NAND_DQ[7:0]
Output enable
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Figure 31. Source Synchronous Mode Data Read Timing Diagram
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Electrical Characteristics
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Figure 53. TMDS Clock Signal Definitions
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Figure 54. Eye Diagram Mask Definition for HDMI Driver Signal Specification at TP1
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Figure 55. Intra-Pair Skew Definition
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4
Electrical Characteristics

4.12.12.9 Low-Power Receiver Timing

« 2Ty 2T p—>

€spIkE Y v
L — / V)
€spIKE

TMIN-RX TMIN-RX

Output

Figure 72. Input Glitch Rejection of Low-Power Receivers

4.12.13 HSI Host Controller Timing Parameters

This section describes the timing parameters of the HSI Host Controller which are compliant with
High-Speed Synchronous Serial Interface (HSI) Physical Layer specification version 1.01.

4.12.13.1 Synchronous Data Flow

First bit of Last bit of First bit of Last bit of
frame frame frame frame 4
DATA X
FLAG X
N-bits Frame € N-bits Fram
READY—q\ —_—
Receivér has Receivef has captured
detected the start and stored a complete
of the Frame Frame

Figure 73. Synchronized Data Flow READY Signal Timing (Frame and Stream Transmission)

4.12.13.2 Pipelined Data Flow

First bit of Last bit of ~ First bit of
frame <

Last bit of Last bit of

N-bits Frame

D. Ready sha "
A Ready can change B Ready shall not C. Ready can change maintain zero of ff  Ready - Ready  G.Ready
change to zero receiver does not ca s!']atll_ can change
have free space ~ change mamntain

its value

Figure 74. Pipelined Data Flow READY Signal Timing (Frame Transmission Mode)
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Electrical Characteristics

4.12.13.3 Receiver Real-Time Data Flow

First bit of Last bit of First bit of Last bit of
frame Y frame ¥ frame « 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 75. Receiver Real-Time Data Flow READY Signal Timing

4.12.13.4 Synchronized Data Flow Transmission with Wake
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€¢———PHY Frame———p! «€—PHY Frame———)p»

DATA X m X
FLAG X m X

3. First bit
<: received /
READY ; 6/ Receiver —
2. Receiver in active ¥ 4. Received can no longer
tart state frame stored recetvet
5. Transmitter ?i—
i
WAKE 1. Transmitter has hasd;toartr:)ore '
ata to transmit
RX stat A B = : DA
A: Sleep state(non-operational) B: Wake-up state C: Active state (full operational) D: Disable State(No communication ability)

Figure 76. Synchronized Data Flow Transmission with WAKE

4.12.13.5 Stream Transmission Mode Frame Transfer

Channel

Payload Data Bits——p»

XX X

DATA

FLAG

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

READY_—\ /—\ /_

Figure 77. Stream Transmission Mode Frame Transfer (Synchronized Data Flow)
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Electrical Characteristics

Table 72. MediaLB 6-Pin Interface Electrical DC Specifications (continued)

Parameter Symbol Test Conditions Min Max Unit

Common-mode output voltage: Vocm — 1.0 1.5 \'%

(Vo. - Vo.) /2

Difference in common-mode output between | AVpem — -50 50 mV

(high/low) steady-states:

I Vocwm, high = Vocu, low !

Variations on common-mode outputduringa | Vgmy See Note? — 150 mVpp

logic state transitions

Short circuit current logl See Note® — 43 mA

Differential output impedance Zo — 1.6 — kQ
Receiver Characteristics

Differential clock input: See Note*

* |ogic low steady-state ViLc -50 mV

* logic high steady-state ViHe 50 mV

* hysteresis Vusc -25 25 mV

Differential signal/data input: —

* |ogic low steady-state Vis — -50 mV

¢ |ogic high steady-state Vius 50 — mV

Signal-ended input voltage (steady-state): —

e MLB_SIG_P, MLB_DATA_P

e MLB_SIG_N, MLB_DATA_N VNt 0.5 2.0 Vv
Vin- 0.5 2.0 \Y

! The signal-ended output voltage of a driver is defined as Vg, 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|5 < 50 mV.
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Table 82. SSI Transmitter Timing with Internal Clock

Electrical Characteristics

ID Parameter Min Max Unit
Internal Clock Operation
SS1 AUDx_TXC/AUDx_RXC clock period 81.4 — ns
SS2 AUDx_TXC/AUDx_RXC clock high period 36.0 — ns
SS4 AUDx_TXC/AUDx_RXC clock low period 36.0 — ns
SS6 AUDx_TXC high to AUDx_TXFS (bl) high — 15.0 ns
SS8 AUDx_TXC high to AUDx_TXFS (bl) low — 15.0 ns
SS10 AUDx_TXC high to AUDx_TXFS (wl) high — 15.0 ns
SS12 AUDx_TXC high to AUDx_TXFS (wl) low — 15.0 ns
SS14 AUDx_TXC/AUDx_RXC Internal AUDx_TXFS rise time — 6.0 ns
SS15 AUDx_TXC/AUDx_RXC Internal AUDx_TXFS fall time — 6.0 ns
SS16 AUDx_TXC high to AUDx_TXD valid from high impedance — 15.0 ns
SS17 AUDx_TXC high to AUDx_TXD high/low — 15.0 ns
SS18 AUDx_TXC high to AUDx_TXD high impedance — 15.0 ns
Synchronous Internal Clock Operation
SS42 AUDx_RXD setup before AUDx_TXC falling 10.0 — ns
SS43 AUDx_RXD hold after AUDx_TXC falling 0.0 — ns

NOTE

* All the timings for the SSI are given for a non-inverted serial clock

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

AUDx_TXFS/AUD;_RXFS shown in the tables and in the figures.
* All timings are on Audiomux Pads when SSI is being used for data

transfer.

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

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

mode of operation).
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Electrical Characteristics

4.12.20.2 SSI Receiver Timing with Internal Clock

Figure 91 depicts the SSI receiver internal clock timing and Table 83 lists the timing parameters for the

receiver timing with the internal clock.

l«—— SS1 —>
SS5 —> < SS3
SS2 > <—>— SS4
AUDx_TXC
(Output) J‘\_/ \
SS7 —> |<— SS9 > |<—
AUDX_TXFS (bl)
(Output) / \ Cc
23
SS11—> —> SS13
AUDX_TXFS (wl) = S .
(Output) \
SS20 —>»| =
<>— SS521
[¢(d
AUDx_RXD 72 ><
(Input) €5
l«<——SS47 — | SS51—>
<€ 5S49
S548 <—> <> SS50
AUDx_RXC
(Output) m

Figure 91. SSI Receiver Internal Clock Timing Diagram

Table 83. SSI Receiver Timing with Internal Clock

ID Parameter Min Max Unit
Internal Clock Operatio
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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Electrical Characteristics

4.12.20.3 SSI Transmitter Timing with External Clock

Figure 92 depicts the SSI transmitter external clock timing and Table 84 lists the timing parameters for

the transmitter timing with the external clock.

SS23 <—>
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(Input) / ’\\x e
£))
SS31—>{ < o« [<«— ss33
AUDX_TXFS (wl) >S5
(Input)
> SS39 |[<
SS37—<«—> SS38—> [<—
[¢
AUDx_TXD >5
(Output) (.
<—>»—S5545
SS44 —> |« c
C
AUDx_RXD e ><
(Input) <<
Note: AUDx_RXD Input in Synchronous mode only SS46 —>» |«
Figure 92. SSI Transmitter External Clock Timing Diagram
Table 84. SSI Transmitter Timing with External Clock
ID Parameter Min Max Unit
External Clock Operation
SS822 AUDx_TXC/AUDx_RXC clock period 81.4 — ns
SS23 AUDx_TXC/AUDx_RXC clock high period 36.0 — ns
SS24 AUDx_TXC/AUDx_RXC clock rise time — 6.0 ns
SS25 AUDx_TXC/AUDx_RXC clock low period 36.0 — ns
SS26 AUDx_TXC/AUDx_RXC clock fall time — 6.0 ns
SS27 | AUDx_TXC high to AUDx_TXFS (bl) high -10.0 15.0 ns
SS29 | AUDx_TXC high to AUDx_TXFS (bl) low 10.0 — ns
SS31 AUDx_TXC high to AUDx_TXFS (wl) high -10.0 15.0 ns
SS33 | AUDx_TXC high to AUDx_TXFS (wl) low 10.0 — ns
SS37 | AUDx_TXC high to AUDx_TXD valid from high impedance — 15.0 ns
SS38 AUDx_TXC high to AUDx_TXD high/low — 15.0 ns
SS39 | AUDx_TXC high to AUDx_TXD high impedance — 15.0 ns
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Electrical Characteristics

4.12.21.2 UART RS-232 Serial Mode Timing

The following sections describe the electrical information of the UART module in the RS-232 mode.

4.12.21.2.1 UART Transmitter

Figure 94 depicts the transmit timing of UART in the RS-232 serial mode, with 8 data bit/1 stop bit
format. Table 87 lists the UART RS-232 serial mode transmit timing characteristics.

POSSIBLE
PARITY
UA1 UAT BIT NEXT
UARTx_TX_DATA | Start A ) , ) . . _ . _ START
*oupuy T Bt Bito | Bit1 ) Bit2 1 Bit3a Y Bit4 } Bits | Bit6 ) Bit7 fPar BnlLSgﬂF’jE BT A
———>
UAT | UAT

Figure 94. UART RS-232 Serial Mode Transmit Timing Diagram

Table 87. RS-232 Serial Mode Transmit Timing Parameters

ID Parameter Symbol Min Max Unit

UA1 Transmit Bit Time thit 1/Fbaud_rate1 - ref_clk2 1/Fbaud_rate + Tref_clk -

1 Fbaud_rate: Baud rate frequency. The maximum baud rate the UART can support is (ipg_perclk frequency)/16.
2 Tref_cik: The period of UART reference clock ref_clk (ipg_perclk after RFDIV divider).

4.12.21.2.2 UART Receiver

Figure 95 depicts the RS-232 serial mode receive timing with 8 data bit/1 stop bit format. Table 88 lists
serial mode receive timing characteristics.

POSSIBLE
PARITY
UA2 _UA2 BIT
NEXT
A L Start : START
UARTx_RX_DATA 4 . f ; ; f f ;i i [ i /_STOP
R I B iAlLB.to \ Bit1 ¥ Bit2 -Bita X Bit4 | Bits | Bite ) Bit7 4ParBit] TO BT
uA2 | ua2 |

Figure 95. UART RS-232 Serial Mode Receive Timing Diagram

Table 88. RS-232 Serial Mode Receive Timing Parameters

ID Parameter Symbol Min Max Unit
UA2 Receive Bit Time' tRbit 1/Fpaud_ rate> — 1/Fpaud_rate + —
1/(16 x Fbaud_rate) 1/(16 x Fbaud_rate)

' The UART receiver can tolerate 1/(16 x Fbaud_rate) tolerance in each bit. But accumulation tolerance in one frame must not
exceed 3/(16 X Fpaud_rate)-
2 Fpaud_rate: Baud rate frequency. The maximum baud rate the UART can support is (ijpg_perclk frequency)/16.
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Electrical Characteristics
4.12.21.2.3 UART IrDA Mode Timing
The following subsections give the UART transmit and receive timings in IrDA mode.
UART IrDA Mode Transmitter

Figure 96 depicts the UART IrDA mode transmit timing, with 8 data bit/1 stop bit format. Table 89 lists
the transmit timing characteristics.

UA3 UA4 | UA3 | UA3
—
‘Lﬁ ‘7 7‘ 7‘ (7 ‘ ‘\‘ —‘
UARTx_TX_DATA _| . i | , '
R T - N
Start Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit7  POSSIBLE STOP
Bit PARITY BIT
BIT
Figure 96. UART IrDA Mode Transmit Timing Diagram
Table 89. IrDA Mode Transmit Timing Parameters
ID Parameter Symbol Min Max Unit
UA3 | Transmit Bit Time in IrDA mode | trigpit 1/Foaud._rate' — Tref clk> 1/Fpaud_rate + Tref clk —
UA4 Transmit IR Pulse Duration tTIRpuIse (3/1 6) X (1/Fbaud_rate) - Tref_clk (3/1 6) X (1/Fbaud_rate) + Tref_clk —_—

1 Fpaud_rate: Baud rate frequency. The maximum baud rate the UART can support is (jpg_perclk frequency)/16.
2 Tret_ci: The period of UART reference clock ref_clk (ipg_perclk after RFDIV divider).

UART IrDA Mode Receiver

Figure 97 depicts the UART IrDA mode receive timing, with 8 data bit/1 stop bit format. Table 90 lists
the receive timing characteristics.

UAS UAG [ UAS5 UA5 |
7 7 - - r
UARTX_RX_DATA 1 } | | # _[ —‘
(input) ' ‘\‘ ! |l
Start Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit5 Bit 6 Bit7  POSSIBLE STOP
Bit PARITY BIT
BIT
Figure 97. UART IrDA Mode Receive Timing Diagram
Table 90. IrDA Mode Receive Timing Parameters
ID Parameter Symbol Min Max Unit
UA5 | Receive Bit Time' in IrDA mode |  tgimpit 1/Foaud_rate- — 1/Fpaud_rate + —
1/(16 X Fbaud_rate) 1/(1 6 x Fbaud_rate)
UA6 | Receive IR Pulse Duration tRIRpulse 1.41 us (6/16) x (1/Fpaud_rate) —
3

The UART receiver can tolerate 1/(16 X Fpayq rate) tolerance in each bit. But accumulation tolerance in one frame must not
exceed 3/(16 X Fpaug_rate)-

2 Fpaud_rate: Baud rate frequency. The maximum baud rate the UART can support is (ipg_perclk frequency)/16.
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Package Information and Contact Assignments

Table 96. 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)

CSI_D1P D2 NVCC_MIPI — — CSI_DATA1_P — —

CSl_D2M E1 NVCC_MIPI — — CSI_DATA2_N — —

CSI_D2P E2 NVCC_MIPI — — CSI_DATA2_P — —

CSI_D3M F2 NVCC_MIPI — — CSI_DATA3_N — —

CSI_D3P F1 NVCC_MIPI — — CSI_DATA3_P — —
CSI0_DAT10 M1 NVCC_CSI GPIO ALT5 GPIO5_1028 Input PU (100K)
CSI0_DAT11 M3 NVCC_CSI GPIO ALT5 GPIO5_1029 Input PU (100K)
CSI0_DAT12 M2 NVCC_CSI GPIO ALT5 GPIO5_1030 Input PU (100K)
CSI0_DAT13 L1 NVCC_CSI GPIO ALT5 GPIO5_1031 Input PU (100K)
CSI0_DAT14 M4 NVCC_CSI GPIO ALT5 GPI106_1000 Input PU (100K)
CSI0_DAT15 M5 NVCC_CSI GPIO ALT5 GPIO6_1001 Input PU (100K)
CSI0_DAT16 L4 NVCC_CSI GPIO ALT5 GPIO6_1002 Input PU (100K)
CSI0_DAT17 L3 NVCC_CSI GPIO ALT5 GPIO6_1003 Input PU (100K)
CSI0_DAT18 M6 NVCC_CSI GPIO ALT5 GPIO6_1004 Input PU (100K)
CSI0_DAT19 L6 NVCC_CSI GPIO ALT5 GPIO6_1005 Input PU (100K)
CSI0_DAT4 N1 NVCC_CSI GPIO ALT5 GPIO5_1022 Input PU (100K)
CSIO_DAT5 P2 NVCC_CSI GPIO ALT5 GPIO5_1023 Input PU (100K)
CSI0_DAT6 N4 NVCC_CSiI GPIO ALT5 GPIO5_1024 Input PU (100K)
CSIO_DAT7 N3 NVCC_CSI GPIO ALT5 GPIO5_1025 Input PU (100K)
CSI0_DAT8 N6 NVCC_CSI GPIO ALT5 GPIO5_1026 Input PU (100K)
CSI0_DAT9 N5 NVCC_CSI GPIO ALT5 GPIO5_l027 Input PU (100K)
CSI0O_DATA_EN P3 NVCC_CSI GPIO ALT5 GPIO5_1020 Input PU (100K)
CSI0_MCLK P4 NVCC_CSI GPIO ALT5 GPIO5_1019 Input PU (100K)
CSI0_PIXCLK P1 NVCC_CSI GPIO ALT5 GPIO5_1018 Input PU (100K)
CSI0_VSYNC N2 NVCC_CSI GPIO ALT5 GPIO5_l1021 Input PU (100K)
DIO_DISP_CLK N19 NVCC_LCD GPIO ALT5 GPIO4_1016 Input PU (100K)
DIO_PIN15 N21 NVCC_LCD GPIO ALT5 GPIO4_I017 Input PU (100K)
DIO_PIN2 N25 NVCC_LCD GPIO ALT5 GPIO4_1018 Input PU (100K)
DIO_PIN3 N20 NVCC_LCD GPIO ALT5 GPIO4_1019 Input PU (100K)
DIO_PIN4 P25 NVCC_LCD GPIO ALT5 GPIO4_1020 Input PU (100K)
DISPO_DATO P24 NVCC_LCD GPIO ALT5 GPIO4_1021 Input PU (100K)
DISP0O_DAT1 P22 NVCC_LCD GPIO ALT5 GPIO4_1022 Input PU (100K)
DISPO_DAT10 R21 NVCC_LCD GPIO ALT5 GPIO4_1031 Input PU (100K)
DISPO_DAT11 T23 NVCC_LCD GPIO ALT5 GPIO5_1005 Input PU (100K)
DISPO_DAT12 T24 NVCC_LCD GPIO ALT5 GPIO5_1006 Input PU (100K)
DISPO_DAT13 R20 NVCC_LCD GPIO ALT5 GPIO5_1007 Input PU (100K)
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Table 97.

Signals with Differing Before Reset and After Reset States (continued)

Package Information and Contact Assignments

Before Reset State

Ball Name
Input/Output Value
EIM_DA14 Input PD (100K)
EIM_DA15 Input PD (100K)
EIM_EBO Input PD (100K)
EIM_EB1 Input PD (100K)
EIM_EB2 Input PD (100K)
EIM_EB3 Input PD (100K)
EIM_LBA Input PD (100K)
EIM_RW Input PD (100K)
EIM_WAIT Input PD (100K)
GPIO_17 Output Drive state unknown (x)
GPIO_19 Output Drive state unknown (x)
KEY_COLO Output Drive state unknown (x)
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Package Information and Contact Assignments

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

S¢| 5l1va odsia 61vd 0dSIA | vi1va 0dSIA | 811vd 0dsId €90 NvHd 850 WvHQA /SDAS WvHa 950 NVHA
ve| ,1va odsia Zllva 0dSIa | Z+1vd 0dSIA | ¢elvd 0dSIa | €2lvd 0dsia anNo g /S0dS WvHd aNo
€¢| 9lva odsia FHVA 0dSIA | 6+1VA 0dSIA | OIAQWN L3INI [HI XY 13IN3| 29d WvHAd L9d WvHA 09d WvHad
¢¢| glva odsid G11lvad 0dSId | 021vd 0dSIA |M10 434 L3IN3| +AXY L3ANI 650 WvHad ano 2sd WvHda
be| ollva odsia |9ilvd 0dSIA [AQ SHO L13N3I| NI XL 13N3 | 0axY 13AN3 | ZNOA WvHd S0 NvHa Zra Wvdda
02| eiLlva 0dsia | +elvd 0dSIa | 0axL L3aN3 OdW L13N3 FAXL L13N3 YA WVHA SYa AvHa Ha NvHA
6L 13IN3 OOAN aNo [€\19) aNo aNo 0Ya WvHA aNo 8ed NvVHA
8L WVHQ OOAN | NVHQA OOAN | NVHA OOAN | WvHAd OOAN aNo /eQ WvHA €ed Nvda YINOQ WvHA
i1 anNno anNno anNo WvHd OOAN ano 9ed WvHa 2ed Wvda 11A0As WvHA
9L NITOOSaan NI"O0SAdA | NI'O0SadA | WvHA OOAN anNo 0SO WvHd ano IMAs” NvHa
gl anNo anNo aNo WvHd OOAN anNo Ivaas Wvda 0LV AVHA Svd WvHad
PL NITANYVAQAA  |dvO 00SAdA|dvO 00SAdA | Wvdd OOAN YV Nvdd €V Nvdd Zv WvHd LY AvHd
€1l dvO INHVAAA |dvO 00SAAA|dvO 00SAAA| WvHA OOAN aNo LY NvHd anNo 8V INvHd
cl anNno anNno anNo WvHd OOAN ano SV AvHA vV AvHA 2vaas Wvda
L dvO €endvaan anNno anNo WvHd OOAN ano 03X0dS WvHA| +IXN0AS WvHAa /2d WvHda
0Ll dvDO 00SAAA |dvO 00SAAA|dvO 00SAAA| WvHA OOAN anNo S2d wvHa ano g £€S0dS Wvdd
6 | NI"€2N"VAaA |NITE€ZNYVYAAA| NI E€ZNHYAAA | INVHA OOAN aNo 610 WVHA €ed AvHa 81Q NVHA
8 anNo aNo [€\19) aNo aNo ked WvHd Z1d AvHa ZNDAd vHd
L € 0IdD EMOYH AT 100 A3 |SdeSAAT OOAN aNo 02a WvHAa aNo 91Q AvVHA
9 ¥ OldD 100 AN FMOH A3 OMOY A3 2100 A3X | 13S34 WvHd 01Ld WvHa v1d WvHd

g 8 0IdD 0 OldD €700 AT YMOY AIN 0700 AT anNo €Q NvHad 2Ld Nvda
v G 0IdD Ne][<[5) N EXL 0SAAT | N M10 0SAAT | 2MOY AIX | d MTO kSAAT | d XL ESAAT 9Q WvHd

€ L 0IdD 9 0IdD d X1 0SAAT | d X100 0SAA1 aNo N Y10 ISAAT | N €XL +SAAT aNo

4 9l OIdD 6 OldD N OXL 0SAAT| N XL 0SAAT |N €XL 0SAAT1| d OXL kSAAT | N kXL +SaAnld d eXl 1Sani

b L1 0IdD g Oldo d OXL 0SAAT | d XL 0SAAT |d €XL 0SAAT| N OXL ISAAT | d XL +SaAnld N eXLl +Sdnl

d 1 n A M A vv av
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Revision History

7 Revision History

Table 99 provides a revision history for the i.MX 6Dual/6Quad data sheet.
Table 99. i.MX 6Dual/6Quad Data Sheet Document Revision History

Rev.

Number| D2te Substantive Change(s)

5 09/2017 | Rev. 5 changes include the following:
* Changed throughout:
— Changed terminology from “floating” to “not connected”.
— Removed VADC feature from 19mm x 19mm package. Contact NXP sales and marketing with
enablement options.
e Section 1, “Introduction” on page 1: Corrected typo in last sentence of first paragraph “aut1omotive”.
» Section 1.2, “Features” on page 5: Changed Internal/external peripheral item from “LVDS serial
ports—One port up to 165 MPixels/sec...” to: “...—One port up to 170 MPixels/sec...”.
* Table 1, “Example Orderable Part Numbers”: Added part numbers for silicon revision 1.4 with suffix “E”.
» Section 1.3, “Signal Naming Convention” on page 8” and Section 6.1, “Signal Naming Convention”:
changed wording from updated or changed signal naming, to standard signal naming.
e Table 2, “i.MX 6Dual/6Quad Modules List,” on page 11:
— Added bullet to uSDHC row: “Conforms to the SD Host Controller Standard Specification v3.0”
» Section 4, “Electrical Characteristics” on page 20: Changed several references from JESD and JEDEC
standards to cross references to the Section 4.10, “Multi-Mode DDR Controller (MMDC).
* Table 4, “Absolute Maximum Ratings,” on page 21: Multiple changes:
— Core supply voltages: Separated rows by LDO enabled and LDO bypass. For LDO enabled, changed
maximum value from 1.5 to 1.6V.
— Renamed Internal supply voltages to Core supply output voltage (LDO enabled) and changed
maximum value from 1.3 to 1.4V. Added symbol NVCC_PLL_OUT.
— Reordered VDD_HIGH_IN row and changed maximum value from 3.6 to 3.7V.
— DDR 1/O supply voltage row changes:
— Changed Symbols from “Supplies denoted as 1/0 supply” to: “NVCC_DRAM”
— Added footnote.
— GPIO I/O supply voltage: Added symbols. Changed maximum value from 3.6 to 3.7V.
— Resequenced: HDMI, PCle, and SATA PHY high (VPH) supply voltage to precede low (VP)
— Added row: RGMII I/O supply voltage
— Added row, V;,/V,,t input/output voltage range (non-DDR pins) distinguishing between DDR pins.
— Changed maximum value for V;,/V,; input/output voltage range DDR pins to OVDD+0.4.
— Added footnotes to both maximum values of V;,/V,; input/output voltage range.
— Added row: USB_OTG_CHD_B
» Section 4.1.2, “Thermal Resistance” on page 22: Added NOTE: “Per JEDEC JESD51-2, the intent of
thermal resistance measurements...”.
* Section 4.1.5, “Maximum Measured Supply Currents” on page 26: Clarified language throughout this
section regarding the use case to estimate the maximum supply current.
* Section 4.2.1, “Power-Up Sequence” on page 33:
— Removed content about calculating the proper current limiting resistor for a coin cell.
— Removed inference to internal POR.
» Section 4.5.2, “OSC32K” on page 37: Removed content about calculating the proper current limiting
resistor for a coin cell.
* Section 4.6.1, “XTALI and RTC_XTALI (Clock Inputs) DC Parameters” on page 39:
— Added “NOTE: The Vil and Vih specifications only apply when an external clock source is used...”.

(Revision History table continues on next page.)
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