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1. Seethe freescale.com\imx6series Web page for latest information on the available silicon revision.
2. Ifa24 MHzinput clock is used (required for USB), the maximum SoC speed is limited to 792 MHz.
3. Ifa24 MHzinput clock is used (required for USB), the maximum SoC speed is limited to 996 MHz.

Figure 1. Part Number Nomenclature—i.MX 6DualLite and 6Solo

1.2  Features
The 1.MX 6Solo/6DualLite processors are based on ARM Cortex-A9 MPCore™ Platform, which has the
following features:
* The i.MX 6Solo supports single ARM Cortex-A9 MPCore (with TrustZone)
e The i.MX 6DualLite supports dual ARM Cortex-A9 MPCore (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:
* General Interrupt Controller (GIC) with 128 interrupt support
* Global Timer

i.MX 6Solo/6DuallLite Applications Processors for Consumer Products, Rev. 1
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Modules List

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

Block Mnemonic

Block Name

Subsystem

Brief Description

CAAM

Cryptographic
accelerator and
assurance module

Security

CAAM is a cryptographic accelerator and assurance
module. CAAM implements several encryption and
hashing functions, a run-time integrity 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 6Solo/6DualLite processors, the security
memory provided is 16 KB.

CCM
GPC
SRC

Clock Control Module,
Global Power Controller,
System Reset Controller

Clocks, Resets, and
Power Control

These modules are responsible for clock and reset
distribution in the system, and also for the system power
management.

Csl

MIPI CSI-2 i/f

Multimedia
Peripherals

The CSI IP provides MIPI CSI-2 standard camera
interface port. The CSI-2 interface supports from 80
Mbps to 1 Gbps speed per data lane.

Csu

Central Security Unit

Security

The Central Security Unit (CSU) is responsible for
setting comprehensive security policy within the i.MX
6Solo/6DualLite platform.

CTI-0
CTI-1
CTI-2
CTI-3
CTl-4

Cross Trigger Interfaces

Debug / Trace

Cross Trigger Interfaces allows cross-triggering based
on inputs from masters attached to CTls. The CTI
module is internal to the Cortex-A9 Core Platform.

CT™M

Cross Trigger Matrix

Debug / Trace

Cross Trigger Matrix IP is used to route triggering events
between CTls. The CTM module is internal to the
Cortex-A9 Core Platform.

DAP

Debug Access Port

System Control
Peripherals

The DAP provides real-time access for the debugger
without halting the core to:

e System memory and peripheral registers

* All debug configuration registers

The DAP also provides debugger access to JTAG scan
chains. The DAP module is internal to the Cortex-A9
Core Platform.

DCIC-0
DCIC-1

Display Content Integrity
Checker

Automotive IP

The DCIC provides integrity check on portion(s) of the
display. Each i.MX 6Solo/6DualLite processor has two
such modules.

DSI

MIPI DSI i/f

Multimedia
Peripherals

The MIPI DSI IP provides DSI standard display port
interface. The DSI interface support 80 Mbps to 1 Gbps
speed per data lane.

eCSPI1-4

Configurable SPI

Connectivity
Peripherals

Full-duplex enhanced Synchronous Serial Interface,
with data rate up to 52 Mbit/s. It is configurable to
support Master/Slave modes, four chip selects to
support multiple peripherals.

i.MX 6Solo/6DuallLite Applications Processors for Consumer Products, Rev. 1
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Modules List

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

Block Mnemonic

Block Name

Subsystem

Brief Description

uSDHC-1
uSDHC-2
uSDHC-3
uSDHC-4

SD/MMC and SDXC
Enhanced Multi-Media
Card/Secure Digital Host
Controller

Connectivity
Peripherals

i.MX 6Solo/6DualLite specific SoC characteristics:

All four MMC/SD/SDIO controller IPs are identical and

are based on the uSDHC IP. They are:

e Fully compliant with MMC command/response sets
and Physical Layer as defined in the Multimedia Card
System Specification, v4.2/4.3/4.4 including
high-capacity (size > 2 GB) cards HC MMC.

e Fully compliant with SD command/response sets and
Physical Layer as defined in the SD Memory Card
Specifications, v3.0 including high-capacity SDHC
cards up to 32 GB.

e Fully compliant with SDIO command/response sets
and interrupt/read-wait mode as defined in the SDIO
Card Specification, Part E1, v3.0

All four ports support:

* 1-bit or 4-bit transfer mode specifications for SD and
SDIO cards up to UHS-I SDR104 mode (104 MB/s
max)

* 1-bit, 4-bit, or 8-bit transfer mode specifications for
MMC cards up to 52 MHz in both SDR and DDR
modes (104 MB/s max)

However, the SoC level integration and I/O muxing logic

restrict the functionality to the following:

* Instances #1 and #2 are primarily intended to serve
as external slots or interfaces to on-board SDIO
devices. These ports are equipped with “Card
detection” and “Write Protection” pads and do not
support hardware reset.

* Instances #3 and #4 are primarily intended to serve
interfaces to embedded MMC memory or interfaces
to on-board SDIO devices. These ports do not have
“Card detection” and “Write Protection” pads and do
support hardware reset.

* All ports can work with 1.8 V and 3.3 V cards. There
are two completely independent I/O power domains
for Ports #1 and #2 in four bit configuration (SD
interface). Port #3 is placed in his own independent
power domain and port #4 shares power domain with
some other interfaces.

FlexCAN-1
FlexCAN-2

Flexible Controller Area
Network

Connectivity
Peripherals

The CAN protocol was primarily, but not only, designed
to be used as a vehicle serial data bus, meeting the
specific requirements of this field: real-time processing,
reliable operation in the Electromagnetic interference
(EMI) environment of a vehicle, cost-effectiveness and
required bandwidth. The FlexCAN module is a full
implementation of the CAN protocol specification,
Version 2.0 B, which supports both standard and
extended message frames.

i.MX 6Solo/6DuallLite Applications Processors for Consumer Products, Rev. 1
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Modules List

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

Block Mnemonic

Block Name

Subsystem

Brief Description

SSI-1
SSI-2
SSI-3

12S/SSI/AC97 Interface

Connectivity
Peripherals

The SSl is a full-duplex synchronous interface, which is
used on the AP to provide connectivity with off-chip
audio peripherals. The SSI supports a wide variety of
protocols (SSI normal, SSI network, I12S, and AC-97), bit
depths (up to 24 bits per word), and clock / frame sync
options.

The SSI has two pairs of 8x24 FIFOs and hardware
support for an external DMA controller in order to
minimize its impact on system performance. The
second pair of FIFOs provides hardware interleaving of
a second audio stream that reduces CPU overhead in
use cases where two time slots are being used
simultaneously.

TEMPMON

Temperature Monitor

System Control
Peripherals

The Temperature sensor IP is used for detecting die
temperature. The temperature read out does not reflect
case or ambient 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 of the entire die.

TZASC

Trust-Zone Address
Space Controller

Security

The TZASC (TZC-380 by ARM) provides security
address region control functions required for intended
application. It is used on the path to the DRAM
controller.

UART-1
UART-2
UART-3
UART-4
UART-5

UART Interface

Connectivity
Peripherals

Each of the UARTv2 modules support the following
serial data transmit/receive protocols and
configurations:

e 7-or 8-bit data words, 1 or 2 stop bits, programmable
parity (even, odd or none)

e Programmable baud rates up to 4 MHz. This is a
higher max baud rate relative to the 1.875 MHz,
which is stated by the TIA/EIA-232-F standard and
the i.MX31 UART modules.

* 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)

» Option to operate as 8-pins full UART, DCE, or DTE

USBOH3

USB 2.0 High Speed
OTG and 3x HS Hosts

Connectivity
Peripherals

USBOH3 contains:

* 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.

VDOA

VDOA

Multimedia
Peripherals

Video Data Order Adapter (VDOA): used to re-order
video data from the “tiled” order used by the VPU to the
conventional raster-scan order needed by the IPU.

i.MX 6Solo/6DuallLite Applications Processors for Consumer Products, Rev. 1
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Electrical Characteristics

Table 24. LPDDR2 I/O DC Electrical Parameters' (continued)

Parameters Symbol Test Conditions Min Max Unit
DC High-Level input voltage Vih_DC Vref+0.13 OvDD \'%
DC Low-Level input voltage Vil_DC QOVSS Vref-0.13 \%
Differential Input Logic High Vih_diff 0.26 Note?
Differential Input Logic Low Vil_diff Note3 -0.26
Pull-up/Pull-down Impedance Mismatch Mmpupd -15 15 %
240 Q unit calibration resolution Rres 10 Q
Keeper Circuit Resistance Rkeep 110 175 kQ
Input current (no pull-up/down) lin VI=0, VI=0VDD -2.5 25 uA

' Note that the JEDEC LPDDR2 specification (JESD209_2B) supersedes any specification in this document.

2 The single-ended signals need to be within the respective limits (Vih(dc) max, Vil(dc) min) for single-ended signals as well as
the limitations for overshoot and undershoot.

4.6.2.2 DDR3/DDR3L Mode I/O DC Parameters

The DDR3/DDR3L interface mode fully complies with JESD79-3D DDR3 JEDEC standard release April,
2008. The parameters in Table 25 are guaranteed per the operating ranges in Table 9, unless otherwise
noted.

Table 25. DDR3/DDR3L I/0 DC Electrical Characteristics

Parameters Symbol Test Conditions Min Max Unit

High-level output voltage VOH loh=-0.1mA 0.8*ovDD’ \

Voh (for ipp_dse=001)
Low-level output voltage VOL lol= 0.1mA 0.2*OVDD \%
Vol (for ipp_dse=001)
High-level output voltage VOH loh=-1mA 0.8*OVvDD \Y
Vonh (for all except ipp_dse=001)
Low-level output voltage VOL lol=1mA 0.2*OVDD \'
Vol (for all except ipp_dse=001)

Input Reference Voltage Vref 0.49*ovdd 0.51*ovdd \Y
DC High-Level input voltage Vih_DC Vref?+0.1 OvVDD \Y
DC Low-Level input voltage Vil_DC QOVSS Vref-0.1 \%
Differentiallnput Logic High Vih_diff 0.2 See Note® \
Differentiallnput Logic Low Vil_diff See Note® -0.2 \"

Termination Voltage Vit Vit tracking OVDD/2 0.49*0OVDD 0.51*0VDD Vv
Pull-up/Pull-down Impedance Mismatch | Mmpupd -10 10 %

i.MX 6Solo/6DuallLite Applications Processors for Consumer Products, Rev. 1
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Figure 5. Output Transition Time Waveform

4.7.1

General Purpose I/0 AC Parameters
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Electrical Characteristics
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The I/0 AC parameters for GPIO in slow and fast modes are presented in the Table 27 and Table 28,
respectively. Note that the fast or slow I/O behavior is determined by the appropriate control bits in the

IOMUXC control registers.

Table 27. General Purpose /O AC Parameters 1.8 V Mode

Parameter Symbol Test Condition Min Typ Max Unit

Output Pad Transition Times, rise/fall tr, tf 15 pF Cload, slow slew rate . . 2.72/2.79

(Max Drive, ipp_dse=111) 15 pF Cload, fast slew rate 1.51/1.54

Output Pad Transition Times, rise/fall tr, tf 15 pF Cload, slow slew rate . . 3.20/3.36

(High Drive, ipp_dse=101) 15 pF Cload, fast slew rate 1.96/2.07 ns
Output Pad Transition Times, rise/fall tr, tf 15 pF Cload, slow slew rate . . 3.64/3.88

(Medium Drive, ipp_dse=100) 15 pF Cload, fast slew rate 2.27/2.53

Output Pad Transition Times, rise/fall tr, tf 15 pF Cload, slow slew rate . . 4.32/4.50

(Low Drive. ipp_dse=011) 15 pF Cload, fast slew rate 3.16/3.17

Input Transition Times' trm — — — 25 ns
1 Hysteresis mode is recommended for inputs with transition times greater than 25 ns.

Table 28. General Purpose /0O AC Parameters 3.3 V Mode
Parameter Symbol Test Condition Min Typ Max Unit

OQutput Pad Transition Times, rise/fall tr, tf 15 pF Cload, slow slew rate . . 1.70/1.79

(Max Drive, ipp_dse=101) 15 pF Cload, fast slew rate 1.06/1.15

Output Pad Transition Times, rise/fall tr, tf 15 pF Cload, slow slew rate . . 2.35/2.43

(High Drive, ipp_dse=011) 15 pF Cload, fast slew rate 1.7411.77 ns
OQutput Pad Transition Times, rise/fall tr, tf 15 pF Cload, slow slew rate . . 3.13/3.29

(Medium Drive, ipp_dse=010) 15 pF Cload, fast slew rate 2.46/2.60

Output Pad Transition Times, rise/fall tr, tf 15 pF Cload, slow slew rate . . 5.14/5.57

(Low Drive. ipp_dse=001) 15 pF Cload, fast slew rate 4.77/5.15

Input Transition Times' trm — — — 25 ns
1 Hysteresis mode is recommended for inputs with transition times greater than 25 ns.

i.MX 6Solo/6DuallLite Applications Processors for Consumer Products, Rev. 1
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Electrical Characteristics

4.7.2 DDR I/0 AC Parameters

The LPDDR?2 interface mode fully complies with JESD209-2B LPDDR?2 JEDEC standard release June,
2009. The DDR3/DDR3L interface mode fully complies with JESD79-3D DDR3 JEDEC standard release
April, 2008.

Table 29 shows the AC parameters for DDR I/O operating in LPDDR2 mode.
Table 29. DDR I/O LPDDR2 Mode AC Parameters'

Parameter Symbol Test Condition Min Max Unit
AC input logic high Vih(ac) — Vref + 0.22 OvDD \%
AC input logic low Vil(ac) — 0 Vref - 0.22 \Y
AC differential input high voltage2 Vidh(ac) — 0.44 — \"
AC differential input low voltage Vidi(ac) — — 0.44 \Y
Input AC differential cross point voltage3 Vix(ac) Relative to Vref -0.12 0.12 \Y
Over/undershoot peak Vpeak — — 0.35 \Y
Over/undershoot area (above OVDD Varea 400 MHz — 0.3 V-ns
or below OVSS)

tsr 50 Q to Vref. 1.5 3.5 Vins
5 pF load.
Drive impedance = 40
Single output slew rate, measured between Q + 30%
Vol(ac) and Voh(ac)
50 Q to Vref. 1 2.5
5pF load.Drive
impedance = 60 Q +
30%

Skew between pad rise/fall asymmetry + tskD clk = 400 MHz — 0.1 ns
skew caused by SSN

' Note that the JEDEC LPDDR2 specification (JESD209_2B) supersedes any specification in this document.

2 Vid(ac) specifies the input differential voltage | Vir - Vcp | required for switching, where Vir is the “true” input signal
and Vcp is the “complementary” input signal. The Minimum value is equal to Vih(ac) - Vil(ac).

3 The typical value of Vix(ac) is expected to be about 0.5 x OVDD. and Vix(ac) is expected to track variation of OVDD.
Vix(ac) indicates the voltage at which differential input signal must cross.

Table 30 shows the AC parameters for DDR I/O operating in DDR3/DDR3L mode.
Table 30. DDR /0O DDR3/DDR3L Mode AC Parameters’

Parameter Symbol | Test Condition Min Typ Max Unit
AC input logic high Vih(ac) — Vref + 0.175 — OvDD Vv
AC input logic low Vil(ac) — 0 — Vref -0.175 \Y
AC differential input voltage? Vid(ac) — 0.35 — — %
Input AC differential cross point voltage3 Vix(ac) | Relative to Vref | Vref-0.15 — Vref + 0.15 \Y
Over/undershoot peak Vpeak — — — 0.4 \Y

i.MX 6Solo/6DuallLite Applications Processors for Consumer Products, Rev. 1
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Electrical Characteristics

4.8.1 GPIO Output Buffer Impedance
Table 32 shows the GPIO output buffer impedance (OVDD 1.8 V).

Table 32. GPIO Output Buffer Average Impedance (OVDD 1.8 V)

Parameter | Symbol Drive Strength (DSE) Typ Value Unit
001 260
010 130

Qutput Driver Rdrv 011 90

Impedance 100 60 Q
101 50
110 40
111 33

Table 33 shows the GPIO output buffer impedance (OVDD 3.3 V).

Table 33. GPIO Output Buffer Average Impedance (OVDD 3.3 V)

Parameter | Symbol Drive Strength (DSE) Typ Value Unit
001 150
010 75

Qutput Driver Rdrv 011 50

Impedance 100 37 Q
101 30
110 25
111 20

4.8.2 DDR I/O Output Buffer Inpedance

The LPDDR?2 interface fully complies with JESD209-2B LPDDR?2 JEDEC standard release June, 2009.
The DDR3 interface fully complies with JESD79-3D DDR3 JEDEC standard release April, 2008.
Table 34 shows DDR 1/O output buffer impedance of .M X 6Solo/6DualLite processors.

Table 34. DDR 1/0 Output Buffer Impedance

Typical
Test Conditions DSE(Drive .
Parameter Symbol Strength) NVCC_DRAM=1.5V | NVCC_DRAM=1.2V | Unit
(DDR3) (LPDDR2)
DDR_SEL=11 DDR_SEL=10

000 Hi-Z Hi-Z

001 240 240

010 120 120
Output Driver 011 80 80 o
Impedance Rdrv 100 60 60

101 48 48

110 40 40

111 34 34

Note:
1. Output driver impedance is controlled across PVTs using ZQ calibration procedure.

i.MX 6Solo/6DuallLite Applications Processors for Consumer Products, Rev. 1
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4.9.3.2

EIM Interface Pads Allocation

Electrical Characteristics

EIM supports 32-bit, 16-bit and 8-bit devices operating in address/data separate or multiplexed modes.
Table 38 provides EIM interface pads allocation in different modes.

Table 38. EIM Internal Module Multiplexing1

Non Multiplexed Address/Data Mode Multiplexed Address/Data mode
Setup 8 Bit 16 Bit 32 Bit 16 Bit 32 Bit
MUM = 0, MUM =0, MUM =0, MUM =0, MUM =0, MUM =0, MUM =0, MUM =1, MUM =1,
DSZ=100 | DSZ=101 | DSZ=110 | DSZ=111 | DSZ=001 | DSZ=010 | DSZ = 011 DSZ = 001 DSZ =011
A[15:0] |WEIM_DA_A|WEIM_DA_AWEIM_DA_A|WEIM_DA_A|WEIM_DA_A|WEIM_DA_A|{WEIM_DA_A| WEIM_DA_A |(WEIM_DA_A
[15:0] [15:0] [15:0] [15:0] [15:0] [15:0] [15:0] [15:0] [15:0]
A[25:16] WEIM_A WEIM_A WEIM_A WEIM_A WEIM_A WEIM_A WEIM_A WEIM_A WEIM_D
[25:16] [25:16] [25:16] [25:16] [25:16] [25:16] [25:16] [25:16] [9:0]
D[7:0], WEIM_D —_ —_ WEIM_D —_ WEIM_D WEIM_DA_A |WEIM_DA_A
EIM_EBO [7:0] [7:0] [7:0] [7:0] [7:0]
D[15:8], —_ WEIM_D —_ WEIM_D —_ WEIM_D WEIM_DA_A |WEIM_DA_A
EIM_EBH1 [15:8] [15:8] [15:8] [15:8] [15:8]
D[23:16], —_ —_ WEIM_D —_ —_ WEIM_D EIM_D —_ WEIM_D [7:0]
EIM_EB2 [24:16] [23:16] [23:16]
D[31:24], —_ —_ WEIM_D —_ WEIM_D EIM_D — WEIM_D
EIM_EB3 [31:24] [31:24] [31:24] [15:8]

1

i.MX 6Solo/6DuallLite Applications Processors for Consumer Products, Rev. 1
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Electrical Characteristics

4.9.4

49.41

DDR SDRAM Specific Parameters (DDR3/DDR3L and LPDDR2)

DDR3/DDR3L Parameters

Figure 22 shows the basic timing parameters. The timing parameters for this diagram appear in Table 41.

I > DDRI

I
I
RAS I
I DDR!
_>I - 5

CAS

I
I
I
| |
! I
ODT/CKE |
' I
|l | DDR4

Figure 22. DDR3 Command and Address Timing Parameters

Table 41. DDR3/DDR3L Timing Parameter Table

CK =400 MHz
ID Parameter Symbol Unit
Min Max

DDR1 | CK clock high-level width tCH 0.47 0.53 tcK
DDR2 | CK clock low-level width tcL 0.47 0.53 tcK
DDR4 |CS, RAS, CAS, CKE, WE, ODT setup time tis 800 — ps
DDR5 |CS, RAS, CAS, CKE, WE, ODT hold time tiH 580 — ps
DDR6 | Address output setup time tis 800 — ps
DDR7 | Address output hold time tiH 580 — ps

i.MX 6Solo/6DuallLite Applications Processors for Consumer Products, Rev. 1
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Electrical Characteristics
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Figure 34. Source Synchronous Mode Data Read Timing Diagram
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Figure 35. DQS/DQ Read Valid Window
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Electrical Characteristics
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Electrical Characteristics

Table 61. RGMII Signal Switching Specifications' (continued)

Symbol Description Min. Max. Unit
TskewR3 Data to clock input skew at receiver 1 2.6 ps
Duty_G* |Duty cycle for Gigabit 45 55 %
Duty_T* |Duty cycle for 10/100T 40 60 %
Tr/Tf Rise/fall time (20—-80%) — 0.75 ns

The timings assume the following configuration:

DDR_SEL = (11)b
DSE (drive-strength) = (111)b

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

3 For all versions of RGMII prior to 2.0; This implies that PC board design will require clocks to be routed
such that an additional trace delay of greater than 1.5 ns and less than 2.0 ns will be added to the
associated clock signal. For 10/100, the Max value is unspecified.

4 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
Teyc of the lowest speed transitioned between.

RGMII_TXC (at transmitter)

RGMII_TXDn (n = 0o 3) X X
RGMII_TX_CTL

RGMII_TXC (at receiver)

_" ,‘_'[skewT

¥ X

X TXEM X TXERR * X
_’: ’EHEWR

I N o N2 N

Figure 50. RGMII Transmit Signal Timing Diagram Original
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Electrical Characteristics

Table 63. Switching Characteristics (continued)

'SK(pp) Inter-pair skew RL=50Q — — 1 ul
See Figure 59.
tr Differential output signal rise 20-80% 75 — 0.4 Ul ps
time RL =50 Q
See Figure 60.
te Differential output signal fall time 20-80% 75 — 0.4 Ul ps
RL=50Q
See Figure 60.
— Differential signal overshoot Referred to 2x Vgwing — — 15 %
— Differential signal undershoot Referred to 2x Vgwing — — 25 %

' Ul means TMDS clock unit.
2 Relative to ideal recovery clock, as specified in the HDMI specification, version 1.4a, section 4.2.3.

4.11.9 I?°C Module Timing Parameters

This section describes the timing parameters of the I>C module. Figure 61 depicts the timing of 1°C
module, and Table 64 lists the [“C module timing characteristics.

Figure 61. I2C Bus Timing

Table 64. 12C Module Timing Parameters

Standard Mode Fast Mode
ID Parameter Unit
Min Max Min Max
IC1 I2CLK cycle time 10 — 25 — | Ms
IC2 Hold time (repeated) START condition 4.0 — 0.6 — | Ms
IC3 Set-up time for STOP condition 4.0 — 0.6 — | Ms
IC4 |Data hold time 0! 3.452 (1} 0.92 | ps
IC5 HIGH Period of 12CLK Clock 4.0 — 0.6 — | Ms
IC6 LOW Period of the 12CLK Clock 4.7 — 1.3 — | Ms
IC7 Set-up time for a repeated START condition 4.7 — 0.6 — | Ms
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Electrical Characteristics

4.11.10.2.3 Non-Gated Clock Mode

The timing is the same as the gated-clock mode (described in Section 4.11.10.2.2, “Gated Clock Mode,”)
except for the SENSB_HSYNC signal, which is not used (see Figure 63). All incoming pixel clocks are
valid and cause data to be latched into the input FIFO. The SENSB_PIX_CLK signal is inactive (states
low) until valid data is going to be transmitted over the bus.

Start of Frame

\ nth frame n+1th frame

SENSB_VSYNC

SENSB_PIX_CLK

1st byte 1st byte

Figure 63. Non-Gated Clock Mode Timing Diagram

The timing described in Figure 63 is that of a typical sensor. Some other sensors may have a slightly
different timing. The CSI can be programmed to support rising/falling-edge triggered SENSB_VSYNC;
active-high/low SENSB_HSYNC; and rising/falling-edge triggered SENSB_PIX_CLK.
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Electrical Characteristics

4.11.13.4 Synchronized Data Flow Transmission with Wake

TX stat

-« ——PHY Frame——p»i <——PHY Frame——)»

DATA X m X
FLAG DD( X

irst bit

<5 received / \ /
READY 8/ Receiver

iver i i 4. Received
2. Receiver in active ASS
start state frame stored can no longe

o
5. Transmitter ?i_
WAKE has no more / 1

W 1. Transmitter has
; data to
ata to transmit .
RX stat A B C 4 4 D\ A
A: Sleep state(non-operational) B: Wake-up state C: Active state (full operational) D: Disable State(No communication ability)

Figure 79. Synchronized Data Flow Transmission with WAKE

4.11.13.5 Stream Transmission Mode Frame Transfer

Channel
€—Description—)€——Payload Data Bits——
bits

oara XXX -
e _ X XXX -

<«——Complete N-bits Frame——— | | Complete N-bits Frame

READY_—\ /—\ /_

Figure 80. Stream Transmission Mode Frame Transfer (Synchronized Data Flow)

Py
>

>

X

4.11.13.6 Frame Transmission Mode (Synchronized Data Flow)

Frame

tart bit Channel
sta L} «@—Payload Data Bits—)»|
DATA x X X
FLAG ] x X X

€——Complete N-bits Frame——— | |€——Complete N-bits Frame

READY_—\ /—\ /_

Figure 81. Frame Transmission Mode Transfer of Two Frames (Synchronized Data Flow)
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Package Information and Contact Assignments

Table 91. 21 x 21 mm Supplies Contact Assignments (continued)

Supply Rail Name Ball(s) Position(s) Remark
NC G13
NC N12

Table 92 shows an alpha-sorted list of functional contact assignments for the 21 x 21 mm package.

Table 92. 21 x 21 mm Functional Contact Assignments1

Out of Reset Condition?
Ball Name Ball Power Group TByapI(I-z D“:;Zu;t _ Input/
(Reset Default Function Outtpu Value
Mode)
BOOT_MODEO Cci12 VDD_SNVS_IN GPIO ALTO src.BOOT_MODEJ0] Input | 100 kQ pull-down
BOOT_MODEH1 F12 VDD_SNVS_IN GPIO ALTO src.BOOT_MODE[1] Input | 100 kQ pull-down
CLK1_N C7 VDDHIGH_CAP
CLK1_P D7 VDDHIGH_CAP
CLK2_N C5 VDDHIGH_CAP
CLK2_P D5 VDDHIGH_CAP
CSI_CLKOM F4 NVCC_MIPI ANALOG
CSI_CLKOP F3 NVCC_MIPI ANALOG
CSI_DOoM E4 NVCC_MIPI ANALOG
CSI_DoP E3 NVCC_MIPI ANALOG
CSI_D1M D1 NVCC_MIPI ANALOG
CSI_D1P D2 NVCC_MIPI ANALOG
CSI0_DAT10 M1 NVCC_CSI GPIO ALT5 gpio5.GPIO[28] Input | 100 kQ pull-up
CSI0_DAT11 M3 NVCC_CSI GPIO ALT5 gpio5.GPIO[29] Input | 100 kQ pull-up
CSI0_DAT12 M2 NVCC_CSI GPIO ALT5 gpio5.GPIO[30] Input | 100 kQ pull-up
CSI0_DAT13 L1 NVCC_CSI GPIO ALT5 gpio5.GPIO[31] Input | 100 kQ pull-up
CSI0_DAT14 M4 NVCC_CSI GPIO ALT5 gpio6.GPIO[0] Input | 100 kQ pull-up
CSI0_DAT15 M5 NVCC_CSI GPIO ALT5 gpio6.GPIO[1] Input | 100 kQ pull-up
CSI0_DAT16 L4 NVCC_CSI GPIO ALT5 gpio6.GPIO[2] Input | 100 kQ pull-up
CSI0_DAT17 L3 NVCC_CSI GPIO ALT5 gpio6.GPIO[3] Input | 100 kQ pull-up
CSIO_DAT18 M6 NVCC_CSI GPIO ALT5 gpio6.GPIO[4] Input | 100 kQ pull-up
CSI0_DAT19 L6 NVCC_CSI GPIO ALT5 gpio6.GPIO[5] Input | 100 kQ pull-up
CSI0_DAT4 N1 NVCC_CSI GPIO ALT5 gpio5.GPIO[22] Input | 100 kQ pull-up
CSI0_DAT5 P2 NVCC_CSI GPIO ALT5 gpio5.GPIO[23] Input | 100 kQ pull-up
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Package Information and Contact Assignments

Table 92. 21 x 21 mm Functional Contact Assignments' (continued)

Ball

Out of Reset Condition?

Default

Ball Name Ball Power Group Type Mode _ Input/
(Reset Default Function Outtpu Value
Mode)

DRAM_DQMO AC3 NVCC_DRAM DDR ALTO mmdc.DRAM_DQMI[0] | Output Low
DRAM_DQM1 AC6 NVCC_DRAM DDR ALTO mmdc.DRAM_DQM[1] | Output Low
DRAM_DQM2 ABS8 NVCC_DRAM DDR ALTO mmdc.DRAM_DQM[2] | Output Low
DRAM_DQMS3 AE10 NVCC_DRAM DDR ALTO mmdc.DRAM_DQM[3] | Output Low
DRAM_DQM4 AB18 NVCC_DRAM DDR ALTO mmdc.DRAM_DQM[4] | Output Low
DRAM_DQM5 AC20 NVCC_DRAM DDR ALTO mmdc.DRAM_DQM[5] | Output Low
DRAM_DQM6 AD24 NVCC_DRAM DDR ALTO mmdc.DRAM_DQM[6] | Output Low
DRAM_DQM7 Y21 NVCC_DRAM DDR ALTO mmdc.DRAM_DQM[7] | Output Low
DRAM_RAS AB15 NVCC_DRAM DDR ALTO mmdc.DRAM_RAS Output Low
DRAM_RESET Y6 NVCC_DRAM DDR ALTO mmdc.DRAM_RESET | Output Low
DRAM_SDBAO AC15 NVCC_DRAM DDR ALTO mmdc.DRAM_SDBA[O] | Output Low
DRAM_SDBA1 Y15 NVCC_DRAM DDR ALTO mmdc.DRAM_SDBA[1] | Output Low
DRAM_SDBA2 AB12 NVCC_DRAM DDR ALTO mmdc.DRAM_SDBA[2] | Output Low
DRAM_SDCKEO Y11 NVCC_DRAM DDR ALTO mmdc.DRAM_SDCKE[0] | Output Low
DRAM_SDCKE1 AA11 NVCC_DRAM DDR ALTO mmdc.DRAM_SDCKE[1] | Output Low
DRAM_SDCLK_0 |AD15 NVCC_DRAM DDRCLK ALTO mmdc.DRAM_SDCLKO | Output Low

DRAM_SDCLK_0_B | AE15 NVCC_DRAM DRAM_SDCLK_0_B - -
DRAM_SDCLK_1 |AD14 NVCC_DRAM DDRCLK ALTO mmdc.DRAM_SDCLK1 | Output Low

DRAM_SDCLK_1_B | AE14 NVCC_DRAM DRAM_SDCLK_1_B - -
DRAM_SDODTO |AC16 NVCC_DRAM DDR ALTO mmdc.DRAM_ODTI[0] | Output Low
DRAM_SDODT1 | AB17 NVCC_DRAM DDR ALTO mmdc.DRAM_ODT[1] | Output Low
DRAM_SDQSO0 AE3 NVCC_DRAM DDRCLK ALTO mmdc.DRAM_SDQSI[0] | Input Hi-Z

DRAM_SDQS0_B | AD3 NVCC_DRAM DRAM_SDQSO0_B - -
DRAM_SDQSH1 AD6 NVCC_DRAM DDRCLK ALTO mmdc.DRAM_SDQSJ[1] | Input Hi-Z

DRAM_SDQS1_B | AE6 NVCC_DRAM DRAM_SDQS1_B - -
DRAM_SDQS2 ADS8 NVCC_DRAM DDRCLK ALTO mmdc.DRAM_SDQS[2] | Input Hi-Z

DRAM_SDQS2_B | AES8 NVCC_DRAM DRAM_SDQS2_B - -
DRAM_SDQS3 AC10 NVCC_DRAM DDRCLK ALTO mmdc.DRAM_SDQSI[3] | Input Hi-Z

DRAM_SDQS3 B | AB10 NVCC_DRAM DRAM_SDQS3_B - -
DRAM_SDQS4 AD18 NVCC_DRAM DDRCLK ALTO mmdc.DRAM_SDQS[4] | Input Hi-Z
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Package Information and Contact Assignments

Table 92. 21 x 21 mm Functional Contact Assignments' (continued)

Out of Reset Condition?

Ball Name Ball Power Group TB;lapI(I-z D“:;Zu;t _ Input/

(Reset Default Function Outtpu Value

Mode)
EIM_D19 G21 NVCC_EIM GPIO ALT5 gpio3.GPIO[19] Input 100 kQ pull-up
EIM_D20 G20 NVCC_EIM GPIO ALT5 gpio3.GPIO[20] Input 100 kQ pull-up
EIM_D21 H20 NVCC_EIM GPIO ALT5 gpio3.GPIO[21] Input 100 kQ pull-up
EIM_D22 E23 NVCC_EIM GPIO ALT5 gpio3.GPIO[22] Input | 100 kQ pull-down
EIM_D23 D25 NVCC_EIM GPIO ALT5 gpio3.GPI0[23] Input | 100 kQ pull-up
EIM_D24 F22 NVCC_EIM GPIO ALT5 gpio3.GPIO[24] Input 100 kQ pull-up
EIM_D25 G22 NVCC_EIM GPIO ALT5 gpio3.GPIO[25] Input 100 kQ pull-up
EIM_D26 E24 NVCC_EIM GPIO ALT5 gpio3.GPIO[26] Input | 100 kQ pull-up
EIM_D27 E25 NVCC_EIM GPIO ALT5 gpio3.GPIO[27] Input | 100 kQ pull-up
EIM_D28 G23 NVCC_EIM GPIO ALT5 gpio3.GPIO[28] Input 100 kQ pull-up
EIM_D29 J19 NVCC_EIM GPIO ALT5 gpio3.GPIO[29] Input 100 kQ pull-up
EIM_D30 J20 NVCC_EIM GPIO ALT5 gpio3.GPIO[30] Input 100 kQ pull-up
EIM_D31 H21 NVCC_EIM GPIO ALT5 gpio3.GPIO[31] Input | 100 kQ pull-down
EIM_DAO L20 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[0] Input 100 kQ pull-up
EIM_DA1 J25 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[1] Input 100 kQ pull-up
EIM_DA10 M22 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[10] | Input 100 kQ pull-up
EIM_DA11 M20 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[11] | Input 100 kQ pull-up
EIM_DA12 M24 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[12] | Input 100 kQ pull-up
EIM_DA13 M23 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[13] | Input 100 kQ pull-up
EIM_DA14 N23 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[14] | Input 100 kQ pull-up
EIM_DA15 N24 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[15] | Input 100 kQ pull-up
EIM_DA2 L21 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[2] Input 100 kQ pull-up
EIM_DA3 K24 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[3] Input 100 kQ pull-up
EIM_DA4 L22 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[4] Input 100 kQ pull-up
EIM_DA5 L23 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[5] Input 100 kQ pull-up
EIM_DA6 K25 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[6] Input 100 kQ pull-up
EIM_DA7 L25 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[7] Input 100 kQ pull-up
EIM_DAS8 L24 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[8] Input 100 kQ pull-up
EIM_DA9 M21 NVCC_EIM GPIO ALTO weim.WEIM_DA_A[9] Input 100 kQ pull-up
EIM_EBO K21 NVCC_EIM GPIO ALTO weim.WEIM_EB|0] Output High
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Package Information and Contact Assignments

Table 92. 21 x 21 mm Functional Contact Assignments' (continued)

Out of Reset Condition?
Ball Name Ball Power Group TB;lapI(I-z D“:;Zu;t _ Input/
(Reset Default Function Outtpu Value
Mode)
NANDF_D2 F16 NVCC_NANDF GPIO ALT5 gpio2.GPIO[2] Input | 100 kQ pull-up
NANDF_D3 D17 NVCC_NANDF GPIO ALT5 gpio2.GPIO[3] Input | 100 kQ pull-up
NANDF_D4 A19 NVCC_NANDF GPIO ALT5 gpio2.GPIO[4] Input | 100 kQ pull-up
NANDF_D5 B18 NVCC_NANDF GPIO ALT5 gpio2.GPIO[5] Input | 100 kQ pull-up
NANDF_D6 E17 NVCC_NANDF GPIO ALT5 gpio2.GPIO[6] Input | 100 kQ pull-up
NANDF_D7 C18 | NVCC_NANDF | GPIO ALT5 gpio2.GPIO[7] Input | 100 kQ pull-up
NANDF_RBO B16 NVCC_NANDF GPIO ALT5 gpio6.GPIO[10] Input | 100 kQ pull-up
NANDF_WP_B | E15 | NVCC_NANDF | GPIO ALT5 gpio6.GPIO[9] Input | 100 kQ pull-up
ONOFF D12 VDD_SNVS_IN GPIO ALTO src.RESET_B Input | 100 kQ pull-up
PCIE_RXM B1 PCIE_VPH
PCIE_RXP B2 PCIE_VPH
PCIE_TXM A3 PCIE_VPH
PCIE_TXP B3 PCIE_VPH
PMIC_ON_REQ D11 VDD_SNVS_IN GPIO ALTO snvs_Ip_wrapper.SNVS_ | Output Low
WAKEUP_ALARM
PMIC_STBY_REQ | F11 VDD_SNVS_IN GPIO ALTO ccm.PMIC_VSTBY_RE | Output Low
Q
POR_B C11 VDD_SNVS_IN GPIO ALTO src.POR_B Input | 100 kQ pull-up
RGMII_RDO C24 NVCC_RGMII DDR ALT5 gpio6.GPIO[25] Input | 100 kQ pull-up
RGMII_RD1 B23 NVCC_RGMII DDR ALT5 gpio6.GPIO[27] Input | 100 kQ pull-up
RGMII_RD2 B24 NVCC_RGMII DDR ALT5 gpio6.GPIO[28] Input | 100 kQ pull-up
RGMII_RD3 D23 NVCC_RGMII DDR ALT5 gpio6.GPIO[29] Input | 100 kQ pull-up
RGMII_RX_CTL D22 NVCC_RGMII DDR ALT5 gpio6.GPIO[24] Input | 100 kQ pull-down
RGMII_RXC B25 NVCC_RGMII DDR ALT5 gpio6.GPIO[30] Input | 100 kQ pull-down
RGMII_TDO c22 NVCC_RGMII DDR ALT5 gpio6.GPIO[20] Input | 100 kQ pull-up
RGMII_TD1 F20 NVCC_RGMII DDR ALT5 gpio6.GPIO[21] Input | 100 kQ pull-up
RGMII_TD2 E21 NVCC_RGMII DDR ALT5 gpio6.GPIO[22] Input | 100 kQ pull-up
RGMII_TD3 A24 NVCC_RGMII DDR ALT5 gpio6.GPIO[23] Input | 100 kQ pull-up
RGMII_TX_CTL Cc23 NVCC_RGMII DDR ALT5 gpio6.GPIO[26] Input | 100 kQ pull-down
RGMII_TXC D21 NVCC_RGMII DDR ALT5 gpio6.GPIO[19] Input | 100 kQ pull-down
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