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Introduction

Ensure that you have the right data sheet for your specific part by checking the fields: Part # Series
(DP/QP), temperature grade (junction) (A), and Frequency (8).

MC @ |+||VV S % || A
A A A A A A A Y
y
Qualification level MC ”| Silicon revision
Prototype Samples PC Rev 1.0
Mass Production MC Rev 1.1
Special SC » Fusing %
Real Codec off and no HDCP or DTCP A
i.MX 6QuadPlus QP »| Frequency $
i.MX 6DualPlus DP 800 MHz?! (Industrial grade) 8
852 MHz (Automotive grade) 8
2
Part differentiator @ | 1 GHz L
Industrial with VPU, GPU, no MLB 7 12 GHz 2
Automotive with VPU, GPU 6 »| Package type RoHS
Consumer, with VPU, GPU 5 : - FCPBGA 21x21 0.8mm (lidded) VT
- - Temperature Tj +
Automotive with GPU, no VPU 4 , FCPBGA 21x21 0.8mm (non lidded) | YM
Extended commercial: -20 to + 105°C E

Industrial: -40 to +105°C C

Automotive: -40 to + 125°C A

1. Ifa 24 MHz input clock is used (required for USB), the maximum SoC speed is limited to 792 MHz.
2. Ifa 24 MHz input clock is used (required for USB), the maximum SoC speed is limited to 996 MHz.

Figure 1. Part Number Nomenclature—i.MX 6DualPlus and i.MX 6QuadPlus

1.2 Features

The i.MX 6Dual Plus/6QuadPlus processors are based on ARM Cortex-A9 MPCore platform, which has
the following features:

*  ARM Cortex-A9 MPCore 4xCPU processor (with TrustZone®)
» The core configuration is symmetric, where each core includes:
— 32 KByte L1 Instruction Cache
— 32 KByte L1 Data Cache
— Private Timer and Watchdog
— Cortex-A9 NEON MPE (Media Processing Engine) Co-processor

The ARM Cortex-A9 MPCore complex includes:
* Generd Interrupt Controller (GIC) with 128 interrupt support
* Global Timer
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Introduction

Thei.MX 6Dual Plus/6QuadPlus 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 Software State Retention and Power Gating for ARM and MPE

» Support various levels of system power modes

» Useflexible clock gating control scheme
Thei.MX 6Dual Plus/6QuadPlus 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 6Dual Plus/6QuadPlus processors incorporate the following hardware accelerators:

* VPU—Video Processing Unit

* |PUv3H—Image Processing Unit version 3H (2 IPUS)

* GPU3Dv6—3D Graphics Processing Unit (OpenGL ES 3.0) version 6

* GPU2Dv3—2D Graphics Processing Unit (BitBIt) version 3

*  GPUVG—OpenVG 1.1 Graphics Processing Unit

* 4 x PRE—Prefetch and Resolve Engine

* 2 X PRG—Prefetch and Resolve Gasket

*  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.)
e SIC—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 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—=Centra Security Unit. Enhancement for the IC Identification Module (11M). 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-bit RSA key, version control mechanism, warm boot, CSU, and TZ initialization.

1.3  Signal Naming Convention

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 Standardized Signal Name Map (EB792). Thislist can be
used to map the signal names used in older documentation to the new standardized naming conventions.

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

NXP Semiconductors 7



Modules List
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Modules List

Thei.MX 6Dual Plus/6QuadPlus processors contain avariety 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 Subsystem Brief Description
Mnemonic
PRE1 Prefetch/Resolve Multimedia The PRE includes the Resolve engine, Prefetch engine, and Store engine
PRE2 Engine Peripherals |3 blocks.The PRE key features are:
PRE3 The Resolve engine supports:
PRE4 * GPU 32bpp 4x4 standard tile, 4x4 split tile, 4x4 super tile, 4x4 super
split tile format.
* GPU 16bpp 8x4 standard tile, 8x4 split tile, 8x4 super tile, 8x4 super
split format.
* 32/16x4 block mode and scan mode.
The prefetch engine supports:
¢ Transfer of non-interleaved YUV422(NI422), non-interleaved
YUV420(NI1420), partial interleaved YUV422(P1422), and partial
interleaved YUV420(PI1420), inputs to interleaved YUV422.
¢ Vertical flip function both in block mode and scan mode. In block mode,
vertical flip function should complete with TPR module enable.
* 8bpp, 16bpp, 32bpp and 64bpp data format as generic data.
* Transfer of non-interleaved YUV444(NI444), input to interleaved
YUV444 output.
The store Engine supports: 4/8/16 lines handshake modes with PRG.
PRG1 Prefetch/Resolve Multimedia The PRG is a digital core function which works as a gasket interface
PRG2 Gasket Peripherals  |between the fabric and the IPU system. The primary function is to re-map
the ARADDR from a frame-based address to a band-based address
depending on the different ARIDs. The PRG also implements the
handshake logic with the Prefetch Resolve Engine (PRE).
PMU Power-Management |Data Path Integrated power management unit. Used to provide power to various
Functions SoC domains.
PWM-1 Pulse Width Connectivity |The pulse-width modulator (PWM) has a 16-bit counter and is optimized
PWM-2 Modulation Peripherals  |to generate sound from stored sample audio images and it can also
PWM-3 generate tones. It uses 16-bit resolution and a 4x16 data FIFO to generate
PWM-4 sound.
RAM Secure/non-secure |Secured Secure/non-secure Internal RAM, interfaced through the CAAM.
16 KB RAM Internal
Memory
RAM Internal RAM Internal Internal RAM, which is accessed through OCRAM memory controllers.
512 KB Memory
ROM Boot ROM Internal Supports secure and regular Boot Modes. Includes read protection on 4K
96 KB Memory region for content protection
SATA Serial ATA Connectivity |The SATA controller and PHY is a complete mixed-signal IP solution
Peripherals designed to implement SATA 1l, 3.0 Gbps HDD connectivity.
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Table 2. i.MX 6DualPlus/6QuadPlus Modules List (continued)

Block . Block Name Subsystem Brief Description
Mnemonic
TEMPMON |Temperature Monitor |System The temperature monitor/sensor IP module for detecting high temperature
Control conditions. The temperature read out does not reflect case or ambient
Peripherals  [temperature. It reflects the temperature in proximity of the sensor location
on the die. Temperature distribution may not be uniformly distributed;
therefore, the read out value may not be the reflection of the temperature
value for the entire die.
TZASC Trust-Zone Address |Security The TZASC (TZC-380 by ARM) provides security address region control
Space Controller functions required for intended application. It is used on the path to the
DRAM controller.
UART-1 UART Interface Connectivity |Each of the UARTv2 modules support the following serial data
UART-2 Peripherals  |transmit/receive protocols and configurations:
UART-3 ¢ 7- or 8-bit data words, 1 or 2 stop bits, programmable parity (even, odd
UART-4 or none)
UART-5 * Programmable baud rates up to 5 MHz
* 32-byte FIFO on Tx and 32 half-word FIFO on Rx supporting auto-baud
¢ |rDA 1.0 support (up to SIR speed of 115200 bps)
e Option to operate as 8-pins full UART, DCE, or DTE
USBOH3A |USB 2.0 High Speed |Connectivity |USBOHS3 contains:

OTG and 3x HS Peripherals
Hosts

¢ One high-speed OTG module with integrated HS USB PHY
¢ One high-speed Host module with integrated HS USB PHY
* Two identical high-speed Host modules connected to HSIC USB ports.
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Modules List

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

Block

. Block Name Subsystem Brief Description
Mnemonic

WDOG-2 |Watchdog Timer The TrustZone Watchdog (TZ WDOG) timer module protects against

(T2) (TrustZone) Peripherals | 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 |Connectivity |The EIM NOR-FLASH / PSRAM provides:

interface Peripherals * 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 — The XTALOSC module enables connectivity to external crystal oscillator
interface 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 6Dual Plus/6QuadPlus reference manual
(IMX6DQPRM). Special signal consideration information is contained in the Hardware Devel opment
Guidefor i.MX 6Quad, 6Dual, 6DualLite, 6Solo Families of Applications Processors
(IMX6DQBSDLHDG).

3.2 Recommended Connections for Unused Analog Interfaces

The recommended connections for unused anal og 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).

i.MX 6DualPlus/6QuadPlus Applications Processors Consumer Products, Rev. 2, 09/2017
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Table 9. Stop Mode Current and Power Consumption (continued)

Electrical Characteristics

Mode Test Conditions Supply Typical1 Unit
STOP_ON * ARM LDO setto 0.9 V VDD_ARM_IN (1.4 V) 7.5 mA
¢ SoC and PU LDOs set to 1.225 V
« HIGH LDO set to 2.5 V VDD_SOC_IN (1.4 V) 22 mA
* PLLs disabled VDD_HIGH_IN (3.0 V) 37 mA
* DDRis in self refresh
Total 52 mwW
STOP_OFF e ARMLDO setto 0.9 V VDD_ARM_IN (1.4 V) 7.5 mA
* SoC LDO setto 1.225V
* HIGHLDO setto 2.5V VDD_HIGH_IN (3.0 V) 37 mA
¢ PLLs disabled
* DDRis in self refresh Total 41 mwW
STANDBY * ARM and PU LDOs are power gated VDD_ARM_IN (0.9 V) 0.1 mA
* SoC LDO is in bypass
« HIGH LDO is sett0 2.5 V VDD_SOC_IN (1.05V) 13 mA
* PLLs are disabled VDD_HIGH_IN (3.0 V) 37 mA
* Low voltage
¢ Well Bias ON Total 22 mw
» Crystal oscillator is enabled
Deep Sleep Mode | * ARM and PU LDOs are power gated VDD_ARM_IN (0.9 V) 0.1 mA
(DSM) * SoC LDO is in bypass
« HIGH LDO is sett0 2.5 V VDD_SOC_IN (1.05V) 2 mA
* PLLs are disabled VDD_HIGH_IN (3.0 V) 05 mA
* Low voltage
¢ Well Bias ON Total 3.4 mw
 Crystal oscillator and bandgap are disabled
SNVS Only e VDD_SNVS_IN powered VDD_SNVS_IN (2.8V) 41 HA
¢ All other supplies off
. Total 115 uw

SRTC running

' The typical values shown here are for information only and are not guaranteed. These values are average values measured
on a worst-case wafer at 25°C.
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Electrical Characteristics

4.8.1 GPIO Output Buffer Impedance
Table 34 shows the GPIO output buffer impedance (OVDD 1.8 V).
Table 34. GPIO Output Buffer Average Impedance (OVDD 1.8 V)

Parameter | Symbol Drive Strength (DSE) Typ Value Unit
001 260
010 130
. 011 90
Olt‘rfp::jgr:'(‘:’sr Rdrv 100 60 Q
p 101 50
110 40
111 33

Table 35 shows the GPIO output buffer impedance (OVDD 3.3 V).
Table 35. GPIO Output Buffer Average Impedance (OVDD 3.3 V)

Parameter | Symbol Drive Strength (DSE) Typ Value Unit
001 150
010 75
. 011 50
?ﬁnggr:'g’:r Rdrv 100 37 Q
P 101 30
110 25
111 20
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Electrical Characteristics

4.9.3.4 General EIM Timing-Asynchronous Mode

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 asRWSC, OEN & CSN isconfigured differently. Seethei.MX 6Dual Plus/6QuadPlusreference
manual (IMX6DQPRM) for the EIM programming model.

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

Figure 18. Asynchronous Memory Read Access (RWSC = 5)
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Figure 31. Source Synchronous Mode Data Read Timing Diagram
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Electrical Characteristics

4.12.4.4 Bus Operation Condition for 3.3 V and 1.8 V Signaling

Signalling level of SD/eMMC4.3 and eMM C4.4/4.41 modesis 3.3 V. Signalling level of SDR104/SDR50
modeis 1.8 V. The DC parameters for the NVCC_SD1, NVCC_SD2, and NVCC_SD3 supplies are
identical to those shown in Table 22, “GPIO I/O DC Parameters,” on page 40.

4.12.5 Ethernet Controller (ENET) AC Electrical Specifications

4.12.5.1 ENET MIl Mode Timing

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

timings.

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

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

Figure 42 shows MII receive signal timings. Table 53 describes the timing parameters (M 1-M4) shownin

thefigure.

ENET_RX_CLK (input) 7

ENET_RX_DATA3,2,1,0

©

ENET_RX_EN
ENET_RX_ER

Figure 42. MIl Receive Signal Timing Diagram

Table 53. MIl Receive Signal Timing

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

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

i.MX 6DualPlus/6QuadPlus Applications Processors Consumer Products, Rev. 2, 09/2017
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Electrical Characteristics

Table 55. MIl Asynchronous Inputs Signal Timing

ID

Characteristic Min Max Unit

Mo!

ENET_CRS to ENET_COL minimum pulse width 1.5 — ENET_TX_CLK period

TENET_COL has the same timing in 10-Mbit 7-wire interface mode.

4.12.5.1.4 MIl Serial Management Channel Timing (ENET_MDIO and ENET_MDC)

The MDC frequency isdesigned to be equal to or lessthan 2.5 MHz to be compatible with the |EEE 802.3
MI1 specification. However the ENET can function correctly with a maximum MDC frequency of

15 MHz.

Figure 45 shows MII asynchronous input timings. Table 56 describes the timing parameters (M10-M15)
shown in the figure.

ENET_MDC (output)

ENET_MDIO (output)

ENET_MDIO (input) >§< >§§< >§§< >§§<

ol

Figure 45. MIl Serial Management Channel Timing Diagram

Table 56. MIl Serial Management Channel Timing

ID Characteristic Min Max Unit

M10 ENET_MDC falling edge to ENET_MDIO output invalid 0 — ns
(minimum propagation delay)

M11 ENET_MDC falling edge to ENET_MDIO output valid — 5 ns
(maximum propagation delay)

M12 ENET_MDIO (input) to ENET_MDC rising edge setup 18 — ns

M13 ENET_MDIO (input) to ENET_MDC rising edge hold 0 — ns

M14 ENET_MDC pulse width high 40% 60% ENET_MDC period

M15 ENET_MDC pulse width low 40% 60% ENET_MDC period

i.MX 6DualPlus/6QuadPlus Applications Processors Consumer Products, Rev. 2, 09/2017
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Electrical Characteristics

4.12.5.3 RGMII Signal Switching Specifications

Thefollowing timing specifications meet the requirementsfor RGMI I interfacesfor arange of transceiver
devices.

Table 58. RGMII Signal Switching Specifications’

Symbol Description Min Max | Unit
Tcyc2 Clock cycle duration 7.2 8.8 ns
TeewT> | Data to clock output skew at transmitter -100 900 ps
TskewR3 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

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

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
delay of greater than 1.2 ns and less than 1.7 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)

_’: qlskewT

RGMII_TXDn (n =0 to 3) X X

X XX

RGMIL_TX_CTL X THEM X TXERR

—»

t
a
=
o

RGMIL_TXC (at receiver)

Figure 47. RGMII Transmit Signal Timing Diagram Original
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Electrical Characteristics

Table 64. Video Signal Cross-Reference (continued)

i.MX

6DualPlus/6QuadPlus LCcD
RGB, RGB/TV Signal Allocation (Example) Comment'-2
Port Name Signal
(x=0,1) Name |16-bit|18-bit|24 Bit| 8-bit | 16-bit | 20-bit
(General) | RGB | RGB | RGB | YCrCb® | YCrCb | YCrCb

IPUx_DISPx_DAT05 DAT[5] G[O0] | B[5] | B[5] | Y/C[5] C[5] C[5] —
IPUx_DISPx_DAT06 DAT[6] | G[1] | G[0] | B[6] | Y/C[6] | C[6] | CI6] —
IPUx_DISPx_DAT07 DAT[7] | G[2] | G[11 | B[7] | Y/C[7] | C[7] | CI7] —
IPUx_DISPx_DATO08 DAT[8] G[3] | G[2] | G[0O] — YI[O] C[8] —
IPUx_DISPx_DAT09 DAT[9] G[4] | G[3] | G[1] — Y[1] C[9] —
IPUx_DISPx_DAT10 DAT[10] | G[5] | G[4] | G[2] — Y21 | YIO] —
IPUx_DISPx_DAT11 DAT[11] | R[0] | G[5] | G[3] — Y[3] | Y[] —
IPUx_DISPx_DAT12 DAT[12] | R[1] | R[O] | G[4] — Y[4] Y[2] —
IPUx_DISPx_DAT13 DAT[13] | R[2] | R[1] | G[5] — Y[5] | Y3] —
IPUx_DISPx_DAT14 DAT[14] | R[3] | R[2] | G[6] — Y[6] | Y[4] —
IPUx_DISPx_DAT15 DAT[15] | R[4] | R[3] | G[7] — Y[7] | YI5] —
IPUx_DISPx_DAT16 DAT[16] — R[4] | R[O] — — Y[6] —
IPUx_DISPx_DAT17 DAT[17] | — | RI5] | R[1] — — Y[7] —
IPUx_DISPx_DAT18 DAT[18] | — | — | R[2] — — Y[8] —
IPUx_DISPx_DAT19 DAT[19] — — RI[3] — — Y[9] —
IPUx_DISPx_DAT20 DAT[20] | — | — | R4 — — — —
IPUx_DISPx_DAT21 DAT[21] | — | — | R[5 — — — —
IPUx_DISPx_DAT22 DAT[22] — — R[6] — — — —
IPUx_DISPx_DAT23 DAT[23] | — | — | RI7] — — — —
IPUx_DIx_DISP_CLK PixCLK —
IPUx_DIx_PINO1 — May be required for anti-tearing
IPUx_DIx_PINO2 HSYNC —
IPUx_DIx_PINO3 VSYNC VSYNC out
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Table 65. Synchronous Display Interface Timing Characteristics (Pixel Level) (continued)

Parameter

Symbol

Value

Description

Unit

IP50

Offset of IPP_DISP_CLK Todicp DISP_CLK_OFFSET
X Tdiclk

DISP_CLK_OFFSET—offset of
IPP_DISP_CLK edges from local start
point, in DI_CLKX2

(0.5 DI_CLK Resolution).

Defined by DISP_CLK counter.

ns

IP130

Offset of VSYNC

Tovs VSYNC_OFFSET
X Tdiclk

VSYNC_OFFSET—offset of Vsync edges
from a local start point, when a Vsync
should be active, in DI_CLKX2

(0.5 DI_CLK Resolution). The
VSYNC_OFFSET should be built by
suitable DI's counter.

ns

IP8o

Offset of HSYNC

Tohs HSYNC_OFFSET
X Tdiclk

HSYNC_OFFSET—offset of Hsync edges
from a local start point, when a Hsync
should be active, in DI_CLKX2

(0.5 DI_CLK Resolution). The
HSYNC_OFFSET should be built by
suitable DI's counter.

ns

IP9o

Offset of DRDY

Todrdy DRDY_OFFSET
X Tdiclk

DRDY_OFFSET—offset of DRDY edges
from a suitable local start point, when a
corresponding data has been set on the
bus, in DI_CLKX2

(0.5 DI_CLK Resolution).

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

ns

! Display interface clock period immediate value.

Tdicp =

Tdicl I((floor[

T.  yDISP CLK PERIOD
diclk™ p|_CLK_PERIOD '

DISP_CLK_PERIOD

DI_CLK_PERIOD

} 105+ 0.5), for fraction

DISP_CLK_PERIOD
DI_CLK_PERIOD

o DISP_CLK_PERIOD
DI_CLK_PERIOD

for integer

DISP_CLK_PERIOD—number of DI_CLK per one Tdicp. Resolution 1/16 of DI_CLK.
DI_CLK_PERIOD—relation of between programing clock frequency and current system clock frequency
Display interface clock period average value.

Tdicp = T X

DISP_CLK_PERIOD

DI_CLK_PERIOD

DI’s counter can define offset, period and UP/DOWN characteristic of output signal according to programed parameters of the
counter. Same of parameters in the table are not defined by DI’s registers directly (by name), but can be generated by

corresponding DI's counter. The SCREEN_WIDTH is an input value for DI's HSYNC generation counter. The distance between
HSYNCs is a SCREEN_WIDTH.

The maximum accuracy of UP/DOWN edge of controls is:

The maximum accuracy of UP/DOWN edge of IPP_DISP_DATA is:

Accuracy = (0.5x Tdiclk)iO.GZns

Accuracy = Tdicl kJ_rO.62ns

The DISP_CLK_PERIOD, DI_CLK_PERIOD parameters are register-controlled.
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Table 73. MLB 256/512 Fs Timing Parameters (continued)

Parameter Symbol Min Max Unit Comment
Bus Hold from MLB_CLK low tmdzh 4 — ns —
Transmitter MLBSIG (MLBDAT) Tdelay — 10.75 — ns

output valid from transition of
MLBCLK (low-to-high)

1 The controller can shut off MLB_CLK to place MediaLB in a low-power state. Depending on the time the clock is shut off, a

runt pulse can occur on MLB_CLK.
MLB_CLK low/high time includes the pulse width variation.

The MediaLB driver can release the MLB_DATA/MLB_SIG line as soon as MLB_CLK is low; however, the logic state of the
final driven bit on the line must remain on the bus for t,q4,. Therefore, coupling must be minimized while meeting the maximum
load capacitance listed.

Ground = 0.0 V; load capacitance = 40 pF; MedialB speed = 1024 Fs; Fs = 48 kHz; all timing
parameters specified from the valid voltage threshold as listed in Table 74; unless otherwise noted.

Table 74. MLB 1024 Fs Timing Parameters

Parameter Symbol Min Max Unit Comment
MLB_CLK Operating Frequency’ ek 45.056 51.2 MHz 1024xfs at 44.0 kHz
1024xfs at 50.0 kHz
MLB_CLK rise time tnekr — 1 ns VL. TOVy
MLB_CLK fall time tmckf —_— 1 ns VIH TO V||_
MLB_CLK low time trckl 6.1 — ns (see ?)
MLB_CLK high time tmekh 9.3 — ns —
MLB_SIG/MLB_DATA receiver input validto |  tygmes 1 — ns —
MLB_CLK falling
MLB_SIG/MLB_DATA receiver input hold tdhmet tmdzh — ns —
from MLB_CLK low
MLB_SIG/MLB_DATA output high tctdz 0 tekd ns (see 9)
impedance from MLB_CLK low
Bus Hold from MLB_CLK low tmdzh 2 — ns —
Transmitter MLBSIG (MLBDAT) output valid | Tdelay — 6 ns —
from transition of MLBCLK (low-to-high)

The controller can shut off MLB_CLK to place MedialLB in a low-power state. Depending on the time the clock is shut off, a
runt pulse can occur on MLB_CLK.

2 MLB_CLK low/high time includes the pulse width variation.

3 The MediaLB driver can release the MLB_DATA/MLB_SIG line as soon as MLB_CLK is low; however, the logic state of the
final driven bit on the line must remain on the bus for t,,4,1,. Therefore, coupling must be minimized while meeting the maximum
load capacitance listed.

Table 75 lists the MedialL B 6-pin interface timing characteristics, and Figure 82 shows the MLB 6-pin
delay, setup, and hold times.
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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.

«—— SS22 ——>
SS23 <—>»| |<—>»—8S25
SS26—>»| |« —>| |«SS24
AUDx_TXC =
(Input) f\_/ \
SS27>| |<— SS29>

'(—
AUDx_TXFS (bl)
" ot / AN 5

£))
SS31—>{ < o« }<—8833

AUDx_TXFS (wl) £))
(Input)

> SS39 |[<
SS37—<«—> SS38—>»1 |«
Cc
AUDx_TXD i
(Output) (o
<—>1—SS545
SS44 —>| |<— c
C
AUDx_RXD e ><
(Input) Cc
40
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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4.12.21.2.3 UART IrDA Mode Timing
The following subsections give the UART transmit and receive timingsin IrDA mode.
UART IrDA Mode Transmitter

Figure 96 depictsthe 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 (ipg_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.

UA5 UAG6 | UA5 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 | tgipit 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 Fpaud_rate)-

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

EIM_DA6 K25 NVCC_EIM2 GPIO ALTO EIM_ADO06 Input PU (100K)
EIM_DA7 L25 NVCC_EIM2 GPIO ALTO EIM_ADO07 Input PU (100K)
EIM_DA8 L24 NVCC_EIM2 GPIO ALTO EIM_ADO08 Input PU (100K)
EIM_DA9 M21 NVCC_EIM2 GPIO ALTO EIM_ADO09 Input PU (100K)
EIM_DA10 M22 NVCC_EIM2 GPIO ALTO EIM_AD10 Input PU (100K)
EIM_DA11 M20 NVCC_EIM2 GPIO ALTO EIM_AD11 Input PU (100K)
EIM_DA12 M24 NVCC_EIM2 GPIO ALTO EIM_AD12 Input PU (100K)
EIM_DA13 M23 NVCC_EIM2 GPIO ALTO EIM_AD13 Input PU (100K)
EIM_DA14 N23 NVCC_EIM2 GPIO ALTO EIM_AD14 Input PU (100K)
EIM_DA15 N24 NVCC_EIM2 GPIO ALTO EIM_AD15 Input PU (100K)

EIM_EBO K21 NVCC_EIM2 GPIO ALTO EIM_EBO_B Output 1

EIM_EBH1 K23 NVCC_EIM2 GPIO ALTO EIM_EB1_B Output 1
EIM_EB2 E22 NVCC_EIMO GPIO ALT5 GPI102_1030 Input PU (100K)
EIM_EB3 F23 NVCC_EIMO GPIO ALT5 GPI0O2_1031 Input PU (100K)

EIM_LBA K22 NVCC_EIM1 GPIO ALTO EIM_LBA_B Output 1

EIM_OE J24 NVCC_EIM1 GPIO ALTO EIM_OE Output 1

EIM_RW K20 NVCC_EIM1 GPIO ALTO EIM_RW Output 1
EIM_WAIT M25 NVCC_EIM2 GPIO ALTO EIM_WAIT Input PU (100K)
ENET_CRS_DV u21 NVCC_ENET GPIO ALT5 GPIO1_l025 Input PU (100K)
ENET_MDC V20 NVCC_ENET GPIO ALT5 GPIO1_l0O31 Input PU (100K)
ENET_MDIO Va3 NVCC_ENET GPIO ALT5 GPIO1_l022 Input PU (100K)
ENET_REF_CLK® | v22 NVCC_ENET GPIO ALT5 GPIO1_1023 Input PU (100K)
ENET_RX_ER wa3 NVCC_ENET GPIO ALT5 GPIO1_1024 Input PU (100K)
ENET_RXDO W21 NVCC_ENET GPIO ALT5 GPIO1_l027 Input PU (100K)
ENET_RXD1 w22 NVCC_ENET GPIO ALT5 GPIO1_lO026 Input PU (100K)
ENET_TX_EN V21 NVCC_ENET GPIO ALT5 GPIO1_1028 Input PU (100K)
ENET_TXDO u20 NVCC_ENET GPIO ALT5 GPIO1_l030 Input PU (100K)
ENET_TXD1 W20 NVCC_ENET GPIO ALT5 GPIO1_l1029 Input PU (100K)
GPIO_O T5 NVCC_GPIO GPIO ALT5 GPIO1_1000 Input PD (100K)
GPIO_1 T4 NVCC_GPIO GPIO ALT5 GPIO1_l001 Input PU (100K)
GPIO_16 R2 NVCC_GPIO GPIO ALT5 GPIO7_IO11 Input PU (100K)
GPIO_17 R1 NVCC_GPIO GPIO ALT5 GPIO7_l1012 Input PU (100K)
GPIO_18 P6 NVCC_GPIO GPIO ALT5 GPIO7_1013 Input PU (100K)
GPIO_19 P5 NVCC_GPIO GPIO ALT5 GPIO4_1005 Input PU (100K)
GPIO_2 T1 NVCC_GPIO GPIO ALT5 GPIO1_1002 Input PU (100K)
GPIO_3 R7 NVCC_GPIO GPIO ALT5 GPIO1_1003 Input PU (100K)
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Table 98. 21 x 21 mm, 0.8 mm Pitch Ball Map (continued)

S¢| 5l1va odsia 61vd 0dSIA | vi1va 0dSIA | 811vd 0dsId €90 NvHd 85Q WvHQA /SDAS WvHa 950 NVHA
ve| ,1va odsia Zllva 0dSIa | Z+1vd 0dSIA | ¢elvd 0dSIa | €2lvd 0dsia anNo g /S0dS WvHd aNo
€¢| 9lva odsia FHIVA 0dSIA | 6+1VA 0dSIA | OIAQW L3INI [HI XY 13IN3| 29d WvHAd L9d WvHA 09d WvHad
¢¢| glva odsid G11lvad 0dSId | 021vd 0dSIA |M10 434 L3IN3| +AXY L3ANI 650 WvHd 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 Y¥Q WVHA SYa AvHa Ha NvHA
6L 13IN3 OOAN aNo [€\19) aNo aNo 0vYa WvHA aNo 8ed NvVHA
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0Ll dvDO 00SAAA |dvO 00SAAA|dvO 00SAAA| WvHA OOAN anNo §2d wvda ano g £€S0dS Wvdd
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v G 0IdD 1 0IdD N EXL 0SAAT | N M10 0SAAT | 2MOY AIX | d MTO kSAAT | d XL FSAAT 9Q WvHd
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