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Modules List

The 1.MX 6DualPlus/6QuadPlus processors contain a variety of digital and analog modules. Table 2
describes these modules in alphabetical order.

Table 2. i.MX 6DualPlus/6QuadPlus Modules List

Block

. Block Name Subsystem Brief Description
Mnemonic
512 x 8 Fuse |Electrical Fuse Array |Security Electrical Fuse Array. Enables to setup Boot Modes, Security Levels,
Box Security Keys, and many other system parameters.
The i.MX 6DualPlus/6QuadPlus processors consist of 512x8-bit fuse box
accessible through OCOTP_CTRL interface.
APBH-DMA |NAND Flash and System DMA controller used for GPMI2 operation.
BCH ECC DMA Control
Controller Peripherals
ARM ARM Platform ARM The ARM Cortex-A9 platform consists of 4x (four) Cortex-A9 cores
version r2p10 and associated sub-blocks, including Level 2 Cache
Controller, SCU (Snoop Control Unit), GIC (General Interrupt Controller),
private timers, Watchdog, and CoreSight debug modules.
ASRC Asynchronous Multimedia The Asynchronous Sample Rate Converter (ASRC) converts the
Sample Rate Peripherals  [sampling rate of a signal associated to an input clock into a signal
Converter associated to a different output clock. The ASRC supports concurrent
sample rate conversion of up to 10 channels of about -120dB THD+N. The
sample rate conversion of each channel is associated to a pair of
incoming and outgoing sampling rates. The ASRC supports up to three
sampling rate pairs.
AUDMUX Digital Audio Mux Multimedia The AUDMUX is a programmable interconnect for voice, audio, and
Peripherals  |synchronous data routing between host serial interfaces (for example,
SSI1, SSI2, and SSI3) and peripheral serial interfaces (audio and voice
codecs). The AUDMUX has seven ports with identical functionality and
programming models. A desired connectivity is achieved by configuring
two or more AUDMUX ports.
BCH40 Binary-BCH ECC System The BCH40 module provides up to 40-bit ECC error correction for NAND
Processor Control Flash controller (GPMI).
Peripherals
CAAM Cryptographic Security CAAM is a cryptographic accelerator and assurance module. CAAM
Accelerator and implements several encryption and hashing functions, a run-time integrity
Assurance Module checker, and a Pseudo Random Number Generator (PRNG). The pseudo
random number generator is certified by Cryptographic Algorithm
Validation Program (CAVP) of National Institute of Standards and
Technology (NIST). Its DRBG validation number is 94 and its SHS
validation number is 1455.
CAAM also implements a Secure Memory mechanism. In i.MX
6DualPlus/6QuadPlus processors, the security memory provided is 16
KB.
CCM Clock Control Clocks, These modules are responsible for clock and reset distribution in the
GPC Module, General Resets, and [system, and also for the system power management.
SRC Power Controller, Power Control

System Reset
Controller
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Modules List

Table 2. i.MX 6DualPlus/6QuadPlus Modules List (continued)

Block

. Block Name
Mnemonic

Subsystem

Brief Description

WDOG-2
(T2)

Watchdog
(TrustZone)

Timer
Peripherals

The TrustZone Watchdog (TZ WDOG) timer module protects against
TrustZone starvation by providing a method of escaping normal mode and
forcing a switch to the TZ mode. TZ starvation is a situation where the
normal OS prevents switching to the TZ mode. Such a situation is
undesirable as it can compromise the system’s security. Once the TZ
WDOG module is activated, it must be serviced by TZ software on a
periodic basis. If servicing does not take place, the timer times out. Upon
a time-out, the TZ WDOG asserts a TZ mapped interrupt that forces
switching to the TZ mode. If it is still not served, the TZ WDOG asserts a
security violation signal to the CSU. The TZ WDOG module cannot be
programmed or deactivated by a normal mode Software.

EIM NOR-Flash /PSRAM

interface

Connectivity
Peripherals

The EIM NOR-FLASH / PSRAM provides:

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

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

e Multiple chip selects

XTALOSC |Crystal Oscillator

interface

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

3.1

Special Signal Considerations

The package contact assignments can be found in Section 6, “Package Information and Contact
Assignments.” Signal descriptions are defined in the i.MX 6DualPlus/6QuadPlus reference manual
(IMX6DQPRM). Special signal consideration information is contained in the Hardware Development
Guide for i.MX 6Quad, 6Dual, 6DualLite, 6Solo Families of Applications Processors

(IMX6DQ6SDLHDG).

3.2

Recommended Connections for Unused Analog Interfaces

The recommended connections for unused analog interfaces can be found in the section, “Unused analog
interfaces,” of the Hardware Development Guide for i.MX 6Quad, 6Dual, 6DualLite, 6Solo Families of
Applications Processors (IMX6DQ6SDLHDG).
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Electrical Characteristics

Table 6. Operating Ranges (continued)

Parameter . 1 : 2
Description Symbol Min Typ Max Unit Comment
GPIO supplies'® NVCC_CSI, 1.65 1.8, 36 |V Isolation between the NVCC_EIMx and
NVCC_EIMO, 2.8, NVCC_SDx different supplies allow them to
NVCC_EIM1, 3.3 operate at different voltages within the specified
NVCC_EIM2, range.
NVCC_ENET, Example: NVCC_EIM1 can operate at 1.8 V
NVCC_GPIO, while NVCC_EIM2 operates at 3.3 V.
NVCC_LCD,
NVCC_NANDF,
NVCC_SDf1,
NVCC_SD2,
NVCC_SDg,
NVCC_JTAG
NVCC_LvVDS 2pP5'| 2.25 25 2.75 % —
NVCC_MIPI
HDMI supply voltages HDMI_VP 0.99 1.1 1.3 \ —
HDMI_VPH 2.25 25 2.75 Vv —
PCle supply voltages PCIE_VP 1.023 1.1 1.3 \ —
PCIE_VPH 2.325 25 2.75 \" —
PCIE_VPTX 1.023 1.1 1.3 \' —
SATA Supply voltages SATA_VP 0.99 1.1 1.3 Vv —
SATA_VPH 2.25 2.5 2.75 Vv —

Junction temperature T, -40 95 125 °C |See i.MX 6Dual/6Quad Product Lifetime Usage
Estimates Application Note, AN4724, for
information on product lifetime (power-on
years) for this processor.

Applying the maximum voltage results in maximum power consumption and heat generation. NXP recommends a voltage set
point = (Vmin + the supply tolerance). This results in an optimized power/speed ratio.
2 See the Hardware Development Guide for i.MX 6Quad, 6Dual, 6DuallLite, 6Solo Families of Applications Processors
(IMX6DQ6SDLHDG) for bypass capacitors requirements for each of the *_CAP supply outputs.
3 For Quad core system, connect to VDD_ARM_IN. For Dual core system, may be shorted to GND together with
VDD_ARM23_CAP to reduce leakage.
4 VDD_ARM_IN and VDD_SOC_IN must be at least 125 mV higher than the LDO Output Set Point for correct voltage regulation
5 VDD_ARM_CAP must not exceed VDD_CACHE_CAP by more than +50 mV. VDD_CACHE_CAP must not exceed
VDD_ARM_CAP by more than 200 mV.
6 VDD_SOC_CAP and VDD_PU_CAP must be equal.
7 In LDO enabled mode, the internal LDO output set points must be configured such that the:
VDD_ARM LDO output set point does not exceed the VDD_SOC LDO output set point by more than 100 mV.
VDD_SOC LDO output set point is equal to the VDD_PU LDO output set point.
The VDD_ARM LDO output set point can be lower than the VDD_SOC LDO output set point, however, the minimum output set
points shown in this table must be maintained.
8 In LDO bypassed mode, the external power supply must ensure that VDD_ARM_IN does not exceed VDD_SOC_IN by more
than 100 mV. The VDD_ARM_IN supply voltage can be lower than the VDD_SOC_IN supply voltage. The minimum voltages
shown in this table must be maintained.

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

— At power up, an internal ring oscillator is used. 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 decision to choose a clock source should be based on real-time clock use and precision timeout.

4.1.5 Maximum Measured Supply Currents

Power consumption is highly dependent on the application. Estimating the maximum supply currents
required for power supply design is difficult because the use case that requires maximum supply current
is not a realistic use case.

To help illustrate the effect of the application on power consumption, data was collected while running
industry standard benchmarks that are designed to be compute and graphic intensive. The results provided
are intended to be used as guidelines for power supply design.

Description of test conditions:

» The Power Virus data shown in Table 8 represent a use case designed specifically to show the
maximum current consumption possible for the ARM core complex. All cores are running at the
defined maximum frequency and are limited to L1 cache accesses only to ensure no pipeline stalls.
Although a valid condition, it would have a very limited, if any, practical use case, and be limited
to an extremely low duty cycle unless the intention was to specifically cause the worst case power
consumption.

+ EEMBC CoreMark: Benchmark designed specifically for the purpose of measuring the
performance of a CPU core. More information available at www.eembc.org/coremark. Note that
this benchmark is designed as a core performance benchmark, not a power benchmark. This use
case is provided as an example of power consumption that would be typical in a
computationally-intensive application rather than the Power Virus.

* 3DMark Mobile 2011: Suite of benchmarks designed for the purpose of measuring graphics and
overall system performance. More information available at www.rightware.com/benchmarks.
Note that this benchmark is designed as a graphics performance benchmark, not a power
benchmark. This use case is provided as an example of power consumption that would be typical
in a very graphics-intensive application.

» Devices used for the tests were from the high current end of the expected process variation.

The NXP power management IC, MMPFO0100xxxx, which is targeted for the .MX 6 series processor
family, supports the power consumption shown in Table 8, however a robust thermal design is required for
the increased system power dissipation.

See the i. MX 6 Dual/6Quad Power Consumption Measurement Application Note (AN4509) for more
details on typical power consumption under various use case definitions.
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Table 8. Maximum Supply Currents

Electrical Characteristics

Maximum Current

Power Supply Conditions Unit
Power Virus CoreMark
i.MX 6QuadPlus: * ARM frequency = 996 MHz 3920 2500 mA
VDD_ARM_IN + VDD_ARM23_IN | « ARM LDOs set to 1.3V
* Tj= 125°C
* ARM frequency = 852 MHz 3630 2260 mA
e ARM LDOs set to 1.3V
° Tj = 1250C
i.MX 6DualPlus: VDD_ARM_IN' ¢ ARM frequency = 996 MHz 2350 1200 mA
¢ ARM LDOs set to 1.3V
* Tj= 125°C
* ARM frequency = 852 MHz 2110 1090 mA
¢ ARM LDOs set to 1.3V
* Tj= 125°C
i.MX 6DualPlus: or i.MX 6Quad: * Running 3DMark 3900 mA
VDD_SOC_IN e GPU frequency = 720 MHz
e SOC LDO setto 1.3V
L4 Tj = 12500
VDD_HIGH_IN — 1252 mA
VDD_SNVS_IN — 275° pA
USB_OTG_VBUS/ — 254 mA
USB_H1_VBUS (LDO 3P0)
Primary Interface (10) Supplies
NVCC_DRAM — (see note®)
NVCC_ENET N=10 Use maximum IO equation6
NVCC_LCD N=29 Use maximum 10 equation®
NVCC_GPIO N=24 Use maximum 10 equation®
NVCC_CSI N=20 Use maximum 10 equation®
NVCC_EIMO N=19 Use maximum IO equation6
NVCC_EIM1 N=14 Use maximum IO equation6
NVCC_EIM2 N=20 Use maximum IO equation6
NVCC_JTAG N=6 Use maximum 10 equation®
NVCC_RGMII N=6 Use maximum 10 equation®
NVCC_SD1 N=6 Use maximum 10 equation®
NVCC_SD2 N=6 Use maximum 10 equation®
NVCC_SD3 N=11 Use maximum 10 equation®
NVCC_NANDF N=26 Use maximum IO equation6
NVCC_MIPI — 255 mA
i.MX 6DualPlus/6QuadPlus Automotive Applications Processors, Rev. 2, 09/2017
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Electrical Characteristics

Figure 14 to Figure 17 provide few examples of basic EIM accesses to external memory devices with the
timing parameters mentioned previously for specific control parameters settings.

EIM_BCLK o .
EIM_ADDRxx = WE4 ~ ~—WES
Last Valid Address Address v1 ( |
WE6-—> WE6 = e WE7—!
EIM_CSx_B 4
EIM_WE_B
> WE14
EIM_LBA B WEL”ﬁ(
—>WE10 [« <~ WE{11—>
EIM_OE_B
—WE12 [*— <—\WE{13—>
EIM_EBx_B
WE18|«—> <« WE19 »
EIM_DATAXxx d D(V1) | }——

Figure 14. Synchronous Memory Read Access, WSC=1

EIM_BCLK / _\\_ 4\— \
—> WE4 < ~— WE5 —*
EIM_ADDRxx | Last Valid Address Address V1
—> WE6 (< ~— WE7 —>
EIM_CSx_B
—> WES8 [<— ~— \WEQ —>
EIM_WE_B
WEMT WE15 >
EIM_LBA_B /
EIM_OE_B
WE12 - ~— WE13 —~|
EIM_EBx_B |
WE16 — |« ~— WE17 ﬂ
EIM_DATAXxX D(V1) |

Figure 15. Synchronous Memory, Write Access, WSC=1, WBEA=0 and WADVN=0
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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
WES32A [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+(OEA-RCSA)xt | ns
Valid A)xt
WES35A [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
WES38 |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 6DualPlus/6QuadPlus Automotive Applications Processors, Rev. 2, 09/2017
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Electrical Characteristics

Power-up time for the HDMI 3D Tx PHY while operating with the fastest input reference clock supported
(340 MHz) is 133 ps.

4.12.7.2 Electrical Characteristics

The table below provides electrical characteristics for the HDMI 3D Tx PHY. The following three figures
illustrate various definitions and measurement conditions specified in the table below.

Tx avddimds

Line driver
| + | tmdsdatap T

Vo -
Ay
Board agniitmds

Figure 50. Driver Measuring Conditions

avddtmds |, Q_ .

TMDSDATAN[Y]

TMDSCLEN

| S

Figure 52. Source Termination

Table 59. Electrical Characteristics

Symbol Parameter Condition Min Typ Max Unit

Operating conditions for HDMI

avddtmds | Termination supply voltage — 3.15 3.3 3.45 \
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Electrical Characteristics

IP130 IP7

IP80 IP8 IP5
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DI clock

IPP_DISP_CLK

VSYNC 4\—/ I
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Figure 63. TFT Panels Timing Diagram—Horizontal Sync Pulse

Figure 64 depicts the vertical timing (timing of one frame). All parameters shown in the figure are
programmable.

/7 Start of frame /7 End of frame
<—IP13—>‘
\\ /1 A\ \\ \\ \
A\ A\ \ \
HSYNC T\_/ W\ / \/ \\ / \_/3\\ ‘s \/ T\/
\

VSYNC

\ A\V

a\y

N\ N\ \ \\

DRDY =

>z J,< / \/ IP15

IP14 - ¢
- IP12

Figure 64. TFT Panels Timing Diagram—Vertical Sync Pulse
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Electrical Characteristics

Table 65 shows timing characteristics of signals presented in Figure 63 and Figure 64.

Table 65. Synchronous Display Interface Timing Characteristics (Pixel Level)

Parameter

Symbol

Value

Description

Unit

IP5

Display interface clock period

Tdicp

(see')

Display interface clock IPP_DISP_CLK

ns

IP6

Display pixel clock period

Tdpcp

DISP_CLK_PER_PIXEL
X Tdicp

Time of translation of one pixel to display,
DISP_CLK_PER_PIXEL—number of pixel
components in one pixel (1.n).

The DISP_CLK_PER_PIXEL is virtual
parameter to define display pixel clock
period.

The DISP_CLK_PER_PIXEL is received by
DC/DI one access division to n
components.

ns

IP7

Screen width time

Tsw

(SCREEN_WIDTH)
X Tdicp

SCREEN_WIDTH—screen width in,
interface clocks. horizontal blanking
included.

The SCREEN_WIDTH should be built by
suitable DI's counter?.

ns

IP8

HSYNC width time

Thsw

(HSYNC_WIDTH)

HSYNC_WIDTH—Hsync width in DI_CLK
with 0.5 DI_CLK resolution. Defined by DI's
counter.

ns

IP9

Horizontal blank interval 1

Thbit

BGXP X Tdicp

BGXP—width of a horizontal blanking
before a first active data in a line (in
interface clocks). The BGXP should be built
by suitable DI's counter.

ns

IP10

Horizontal blank interval 2

Thbi2

(SCREEN_WIDTH —
BGXP — FW) X Tdicp

Width a horizontal blanking after a last
active data in a line (in interface clocks)
FW—uwith of active line in interface clocks.
The FW should be built by suitable DI's
counter.

ns

IP12

Screen height

Tsh

(SCREEN_HEIGHT)
X Tsw

SCREEN_HEIGHT—screen heightinlines
with blanking.

The SCREEN_HEIGHT is a distance
between 2 VSYNCs.

The SCREEN_HEIGHT should be built by
suitable DI's counter.

ns

IP13

VSYNC width

Tvsw

VSYNC_WIDTH

VSYNC_WIDTH—Vsync width in DI_CLK
with 0.5 DI_CLK resolution. Defined by DI’s
counter.

ns

IP14

Vertical blank interval 1

Tvbi1

BGYP X Tsw

BGYP—width of first Vertical
blanking interval in line. The BGYP should
be built by suitable DI's counter.

ns

IP15

Vertical blank interval 2

Tvbi2

(SCREEN_HEIGHT —
BGYP — FH) X Tsw

Width of second vertical blanking interval in
line. The FH should be built by suitable DI’'s
counter.

ns
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Electrical Characteristics

Table 69. Electrical and Timing Information (continued)

Symbol Parameters Test Conditions Min Typ Max Unit
Ls Equivalent wire bond series inductance — — — 1.5 nH
Rs Equivalent wire bond series resistance — — — 0.15 Q
Rp Load Resistance — 80 100 125 Q

4.12.12.6 High-Speed Clock Timing

CLKp

.~ ERan "

| Ulinst(1) UlinsT(2)
«——1 DDR Clock Period = Ulst(1) + Ulnst(2)——»|

Figure 69. DDR Clock Definition

4.12.12.7 Forward High-Speed Data Transmission Timing

The timing relationship of the DDR Clock differential signal to the Data differential signal is shown in
Figure 70:

Reference Time
'«TSETUP*I <7THOLD_>:

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

CLKp

CLKn

Figure 70. Data to Clock Timing Definitions

4.12.12.8 Reverse High-Speed Data Transmission Timing

!
- Tt >

- >< >< >< >< >< ><
CLK E E E
P - Clockto Data | i
Ev<72UISkeW =§< 2U|4>€

Figure 71. Reverse High-Speed Data Transmission Timing at Slave Side
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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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Table 85. SSI Receiver 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 — ns
SS24 AUDx_TXC/AUDx_RXC clock rise time — 6.0 ns
SS25 AUDx_TXC/AUDx_RXC clock low period 36 — ns
SS26 AUDx_TXC/AUDx_RXC clock fall time — 6.0 ns
SS28 AUDx_RXC high to AUDx_TXFS (bl) high -10 15.0 ns
SS30 AUDx_RXC high to AUDx_TXFS (bl) low 10 — ns
SS32 AUDx_RXC high to AUDx_TXFS (wl) high -10 15.0 ns
SS34 AUDx_RXC high to AUDx_TXFS (wl) low 10 — ns
SS35 AUDx_TXC/AUDx_RXC External AUDx_TXFS rise time — 6.0 ns
SS36 AUDx_TXC/AUDx_RXC External AUDx_TXFS fall time — 6.0 ns
SS40 AUDx_RXD setup time before AUDx_RXC low 10 — ns
SS41 AUDx_RXD hold time after AUDx_RXC low 2 — 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/AUDx_RXFS shown in the tables and in the figures.

All timings are on Audiomux Pads when SSI is being used for data
transfer.

AUDx_TXC and AUDx RXC refer to the Transmit and Receive
sections of the SSI.

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 same as that of transmit data (for example, during AC97 mode
of operation).
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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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4.12.23 USB PHY Parameters
This section describes the USB-OTG PHY and the USB Host port PHY parameters.

The USB PHY meets the electrical compliance requirements defined in the Universal Serial Bus Revision
2.0 OTG, USB Host with the amendments below (On-The-Go and Embedded Host Supplement to the USB
Revision 2.0 Specification is not applicable to Host port).

USB ENGINEERING CHANGE NOTICE

— Title: 5V Short Circuit Withstand Requirement Change

— Applies to: Universal Serial Bus Specification, Revision 2.0
Errata for USB Revision 2.0 April 27, 2000 as of 12/7/2000
USB ENGINEERING CHANGE NOTICE

— Title: Pull-up/Pull-down resistors

— Applies to: Universal Serial Bus Specification, Revision 2.0
USB ENGINEERING CHANGE NOTICE

— Title: Suspend Current Limit Changes

— Applies to: Universal Serial Bus Specification, Revision 2.0
USB ENGINEERING CHANGE NOTICE

— Title: USB 2.0 Phase Locked SOFs

— Applies to: Universal Serial Bus Specification, Revision 2.0
On-The-Go and Embedded Host Supplement to the USB Revision 2.0 Specification
— Revision 2.0 plus errata and ecn June 4, 2010

Battery Charging Specification (available from USB-IF)

— Revision 1.2, December 7, 2010

— Portable device only
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6 Package Information and Contact Assignments

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

6.1  Signal Naming Convention
The signal names of the 1.MX6 series of products are standardized to align the signal names within the
family and across the documentation. Benefits of this standardization are as follows:

» Signal names are unique within the scope of an SoC and within the series of products

» Searches will return all occurrences of the named signal

» Signal names are consistent between 1.MX 6 series products implementing the same modules

* The module instance is incorporated into the signal name

This standardization applies only to signal names. The ball names are preserved to prevent the need to
change schematics, BSDL models, IBIS models, and so on.

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

6.2 21 x21 mm Package Information

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

i.MX 6DualPlus/6QuadPlus Automotive Applications Processors, Rev. 2, 09/2017

NXP Semiconductors 147




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,\::;l;lt Default Function 9
(Reset (Signal Name) Input/Output | Value
Mode)

DRAM_CS1 AD17| NVCC_DRAM DDR ALTO DRAM_CS1_B Output 0
DRAM_DO AD2 | NVCC_DRAM DDR ALTO DRAM_DATA00 Input PU (100K)
DRAM_D1 AE2 NVCC_DRAM DDR ALTO DRAM_DATAO1 Input PU (100K)
DRAM_D10 AAG6 NVCC_DRAM DDR ALTO DRAM_DATA10 Input PU (100K)
DRAM_D11 AE7 NVCC_DRAM DDR ALTO DRAM_DATA11 Input PU (100K)
DRAM_D12 AB5 NVCC_DRAM DDR ALTO DRAM_DATA12 Input PU (100K)
DRAM_D13 AC5 NVCC_DRAM DDR ALTO DRAM_DATA13 Input PU (100K)
DRAM_D14 AB6 NVCC_DRAM DDR ALTO DRAM_DATA14 Input PU (100K)
DRAM_D15 AC7 | NVCC_DRAM DDR ALTO DRAM_DATA15 Input PU (100K)
DRAM_D16 AB7 NVCC_DRAM DDR ALTO DRAM_DATA16 Input PU (100K)
DRAM_D17 AA8 NVCC_DRAM DDR ALTO DRAM_DATA17 Input PU (100K)
DRAM_D18 AB9 NVCC_DRAM DDR ALTO DRAM_DATA18 Input PU (100K)
DRAM_D19 Y9 NVCC_DRAM DDR ALTO DRAM_DATA19 Input PU (100K)
DRAM_D2 AC4 | NVCC_DRAM DDR ALTO DRAM_DATAO02 Input PU (100K)
DRAM_D20 Y7 NVCC_DRAM DDR ALTO DRAM_DATA20 Input PU (100K)
DRAM_D21 Y8 NVCC_DRAM DDR ALTO DRAM_DATA21 Input PU (100K)
DRAM_D22 AC8 NVCC_DRAM DDR ALTO DRAM_DATA22 Input PU (100K)
DRAM_D23 AA9 NVCC_DRAM DDR ALTO DRAM_DATA23 Input PU (100K)
DRAM_D24 AE9 NVCC_DRAM DDR ALTO DRAM_DATA24 Input PU (100K)
DRAM_D25 Y10 NVCC_DRAM DDR ALTO DRAM_DATA25 Input PU (100K)
DRAM_D26 AE11| NVCC_DRAM DDR ALTO DRAM_DATA26 Input PU (100K)
DRAM_D27 AB11| NVCC_DRAM DDR ALTO DRAM_DATA27 Input PU (100K)
DRAM_D28 AC9 NVCC_DRAM DDR ALTO DRAM_DATA28 Input PU (100K)
DRAM_D29 AD9 | NVCC_DRAM DDR ALTO DRAM_DATA29 Input PU (100K)
DRAM_DS3 AA5 NVCC_DRAM DDR ALTO DRAM_DATAO03 Input PU (100K)
DRAM_D30 AD11| NVCC_DRAM DDR ALTO DRAM_DATA30 Input PU (100K)
DRAM_D31 AC11| NVCC_DRAM DDR ALTO DRAM_DATAS31 Input PU (100K)
DRAM_D32 AA17| NVCC_DRAM DDR ALTO DRAM_DATA32 Input PU (100K)
DRAM_D33 AA18| NVCC_DRAM DDR ALTO DRAM_DATA33 Input PU (100K)
DRAM_D34 AC18| NVCC_DRAM DDR ALTO DRAM_DATA34 Input PU (100K)
DRAM_D35 AE19| NVCC_DRAM DDR ALTO DRAM_DATA35 Input PU (100K)
DRAM_D36 Y17 NVCC_DRAM DDR ALTO DRAM_DATA36 Input PU (100K)
DRAM_D37 Y18 NVCC_DRAM DDR ALTO DRAM_DATA37 Input PU (100K)
DRAM_D38 AB19| NVCC_DRAM DDR ALTO DRAM_DATA38 Input PU (100K)
DRAM_D39 AC19| NVCC_DRAM DDR ALTO DRAM_DATA39 Input PU (100K)
DRAM_D4 AC1 NVCC_DRAM DDR ALTO DRAM_DATA04 Input PU (100K)
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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)
DRAM_DQM7 Y21 NVCC_DRAM DDR ALTO DRAM_DQM7 Output 0
DRAM_RAS AB15| NVCC_DRAM DDR ALTO DRAM_RAS_B Output 0
DRAM_RESET Y6 NVCC_DRAM DDR ALTO DRAM_RESET Output 0
DRAM_SDBAO |AC15| NVCC_DRAM DDR ALTO DRAM_SDBAO Output 0
DRAM_SDBA1 Y15 NVCC_DRAM DDR ALTO DRAM_SDBAT1 Output 0
DRAM_SDBA2 AB12| NVCC_DRAM DDR ALTO DRAM_SDBA2 Output 0
DRAM_SDCKEO | Y11 NVCC_DRAM DDR ALTO DRAM_SDCKEOQ Output 0
DRAM_SDCKE1 |AA11| NVCC_DRAM DDR ALTO DRAM_SDCKE1 Output 0
DRAM_SDCLK_0 |AD15| NVCC_DRAM |DDRCLK| ALTO DRAM_SDCLKO_P Output 0
DRAM_SDCLK_0_B|AE15| NVCC_DRAM |DDRCLK — DRAM_SDCLKO_N — —
DRAM_SDCLK_1 |AD14| NVCC_DRAM |DDRCLK| ALTO DRAM_SDCLK1_P Output 0
DRAM_SDCLK_1_B|AE14| NVCC_DRAM |DDRCLK — DRAM_SDCLK1_N — —
DRAM_SDODTO |AC16| NVCC_DRAM DDR ALTO DRAM_ODTO Output 0
DRAM_SDODT1 |AB17| NVCC_DRAM DDR ALTO DRAM_ODTH1 Output
DRAM_SDQS0 AE3 NVCC_DRAM |[DDRCLK| ALTO DRAM_SDQSO0_P Input Hi-Z
DRAM_SDQS0_B | AD3 | NVCC_DRAM |DDRCLK — DRAM_SDQSO0_N — —
DRAM_SDQSH1 AD6 | NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS1_P Input Hi-Z
DRAM_SDQS1_B | AE6 NVCC_DRAM |DDRCLK — DRAM_SDQS1_N — —
DRAM_SDQS2 AD8 | NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS2_P Input Hi-Z
DRAM_SDQS2_B | AE8 NVCC_DRAM |DDRCLK — DRAM_SDQS2_N — —
DRAM_SDQS3 |AC10| NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS3_P Input Hi-Z
DRAM_SDQS3 B |AB10| NVCC_DRAM |DDRCLK — DRAM_SDQS3_N — —
DRAM_SDQS4 |AD18| NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS4_P Input Hi-Z
DRAM_SDQS4_B |AE18| NVCC_DRAM |DDRCLK — DRAM_SDQS4_N — —
DRAM_SDQS5 |AD20| NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS5_P Input Hi-Z
DRAM_SDQS5_B |AE20| NVCC_DRAM |DDRCLK — DRAM_SDQS5_N — —
DRAM_SDQS6 |AD23| NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS6_P Input Hi-Z
DRAM_SDQS6_B |AE23| NVCC_DRAM |DDRCLK — DRAM_SDQS6_N — —
DRAM_SDQS7 |AA25| NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS7_P Input Hi-Z
DRAM_SDQS7_B |AA24| NVCC_DRAM |DDRCLK — DRAM_SDQS7_N — —
DRAM_SDWE AB16| NVCC_DRAM DDR ALTO DRAM_SDWE_B Output 0
DSI_CLKOM H3 NVCC_MIPI — — DSI_CLK_N — —
DSI_CLKOP H4 NVCC_MIPI — — DSI_CLK_P — —
DSI_DOM G2 NVCC_MIPI — — DSI_DATAO_N — —
DSI_DOP G1 NVCC_MIPI — — DSI_DATAQ_P — —
DSI_D1M H2 NVCC_MIPI — — DSI_DATA1_N — —
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Table 99. i.MX 6DualPlus/6QuadPlus Data Sheet Document Revision History (continued)

Rev.
Number

Date

Substantive Change(s)

2
(Cont.)

09/2017

» Section 4.6.4, “RGMII I/O 2.5V 1/O DC Electrical Parameters” on page 41: Added section and table.
* Section 4.10, “Multi-Mode DDR Controller (MMDC)” on page 64: Replaced section with new content.
Was 4.9.4 “DDR SDRAM Specific Parameters (DDR3/DDR3L/LPDDR?2)” with timing diagrams and

parameter tables for DDR.
* Table 51, “eMMC4.4/4.41 Interface Timing Specification,” on page 81:
— Corrected SD3, uSDHC Input Setup Time, minimum value from 2.6ns to 1.7ns.
— Added footnote to Card Input Clock regarding duty cycle range.
Table 52, “SDR50/SDR104 Interface Timing Specification,” on page 82: Changes to Min/Max values:
— SD2 min from: 0.3 x tCLK; to: 0.46 x tCLK
— SD2 max from: 0.7 x tCLK to: 0.54 x tCLK
— SD3 min from: 0.3 x tCLK; to: 0.46 x tCLK. Also corrected ID from duplicate SD2 to SD3.
— SD3 max from: 0.7 x tCLK; to: 0.54 x tCLK
— SD5 max from: 1 ns; to: 0.74 ns
Table 62, “Camera Input Signal Cross Reference, Format, and Bits Per Cycle,” on page 95: Changed
RGB565, 16 bits column heading from 2 cycles to 1 cycle.
Table 95, “21 x 21 mm Supplies Contact Assignment,” on page 144:
— Added description to ZQPAD.
— Added description to GPANAIO row: “...output for NXP use only...”
Table 96, “21 x 21 mm Functional Contact Assignments,” on page 146:
— Changed DRAM_SDCLK_0,DRAM_SDCLK_1 from “Input—Hi-Z” to “Output-0”.
* Section 6.2.1.1, “21 x 21 mm Lidded Package” on page 142: Added section.

3/2016

Revision 1 changes are within Table 20, “Maximum Supply Currents” on page 48

Changed:

¢ VDD-ARM_IN with condition 996 MHz, CoreMark maximum current value from 1500 to 1200
VDD-ARM_IN with condition 852 MHz, CoreMark maximum current value from 1360 to 1090

* Added footnote regarding values are assumed when VDD_ARM23_IN and VDD_ARM23_CAP are
connected to ground.
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