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Introduction

Thei.MX 6Solo/6DualL ite processors are specifically useful for applications such as:

Graphics rendering for Human Machine Interfaces (HMI)
High-performance speech processing with large databases
Video processing and display

Portable medical

Home energy management systems

Industrial control and automation

Thei.MX 6Solo/6DualL ite applications processors feature:

Multilevel memory system—The multilevel memory system of each processor isbased onthe L1
instruction and data caches, L2 cache, and internal and external memory. The processors support
many types of external memory devices, including DDR3, DDR3L, LPDDR2, NOR Flash,
PSRAM, cellular RAM, NAND Flash (MLC and SLC), OneNAND ™ and managed NAND,
including eMMC up to rev 4.4/4.41.

Smart speed technol ogy—T he processors have power management throughout the | C that enables
the rich suite of multimedia features and peripherals to consume minimum power in both active
and various low power modes. Smart speed technology enables the designer to deliver a
feature-rich product, requiring levels of power far lower than industry expectations.

Dynamic voltage and frequency scaling—T he processorsimprove the power efficiency of devices
by scaling the voltage and frequency to optimize performance.

Multimedia powerhouse—The multimedia performance of each processor is enhanced by a
multilevel cache system, NEON™ M PE (Media Processor Engine) co-processor, a multi-standard
hardware video codec, an image processing unit (IPU), a programmable smart DMA (SDMA)
controller, and an asynchronous sample rate converter.

Powerful graphics accel eration—Each processor provides two independent, integrated graphics
processing units: an OpenGL® ES 2.0 3D graphics accelerator with a shader and a 2D graphics
accelerator.

Interface flexibility—Each processor supports connections to a variety of interfaces. LCD
controller for up to two displays (including parallel display, HDMI11.4, MIPI display, and LVDS
display), dual CMOS sensor interface (parallel or through MIPI), high-speed USB on-the-go with
PHY, high-speed USB host with PHY, multiple expansion card ports (high-speed MM C/SDIO host
and other), 10/100/1000 Mbps Gigabit Ethernet controller two CAN ports, ESAI audio interface,
and avariety of other popular interfaces (such as UART, 1°C, and 1°S serial audio, and PCle-11).

Advanced security—The processors deliver hardware-enabled security features that enable secure
e-commerce, digital rights management (DRM), information encryption, secure boot, and secure
software downloads. The security features are discussed in detail in the i. MX 6Solo/6DualLite
Security Reference Manual (IMX6DQ6SDLSRM).

Integrated power management—The processors integrate linear regulators and internally generate
voltage levelsfor different domains. This significantly simplifies system power management
structure.
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4.1.3

Operating Ranges

Electrical Characteristics

Table 8 provides the operating ranges of the i.MX 6Solo/6DualLite processors. For details on the chip's
power structure, seethe” Power Management Unit (PMU)” chapter of thei.MX 6Solo/6DualLite Reference
Manual (IMX6SDLRM).

Table 8. Operating Ranges

Parameter . 1 . 2
Description Symbol Min Typ | Max Unit Comment
Run mode: LDO VDD_ARM_IN 1.275% — 1.5 V | LDO Output Set Point (VDD_ARM_CAP) =
enabled 1.150 V minimum for operation up to 792MHz.
1.2753 — 1.5 V  |LDO Output Set Point (VDD_ARM_CAP) =
1.125 V minimum for operation up to 396MHz.
VDD_SOC_IN 1.275%4 | — 1.5 V | VPU < 328 MHz, VDD_SOC and VDD_PU
LDO outputs (VDD_SOC_CAP and
VDD_PU_CAP) = 1.225 V® maximum and
1.15 V minimum.
Run mode: LDO VDD_ARM_IN 1.150 — 1.3 V | LDO bypassed for operation up to 792 MHz
bypassed 1.125 — 1.3 V | LDO bypassed for operation up to 396 MHz
VDD_SOC_IN 1.150% | — | 1.21% | V |LDO bypassed for operation VPU < 328 MHz
Standby/DSM mode VDD_ARM_IN 0.9 — 1.3 V | Refer to Table 11, "Stop Mode Current and
Power Consumption," on page 29.
VDD_SOC_IN 0.9 — | 1225 | v —
VDD_HIGH internal VDD_HIGH_IN 2.8 — 3.3 V | Must match the range of voltages that the
regulator rechargeable backup battery supports.
Backup battery supply | VDD_SNVS_IN’ 29 — 3.3 V | Must be supplied from the same supply as
range VDD_HIGH_IN if the system does not require
keeping real time and other data on OFF
state.
USB supply voltages | USB_OTG_VBUS 4.4 — 5.25 Vv —
USB_H1_VBUS 4.4 — 5.25 Vv —
DDR I/O supply NVCC_DRAM 1.14 1.2 1.3 V |LPDDR2
voltage 1425 |15]| 1575 | V |DDR3
1283 |1.35 1.45 V |DDR3L
Supply for RGMII I/O NVCC_RGMII 1.15 — 2.625 V [1.15V-1.30 Vin HSIC 1.2 V mode

power group®

1.43 V-1.58 V in RGMII 1.5 V mode
1.70 V-1.90 V in RGMII 1.8 V mode
2.25V-2.625V in RGMII 2.5 V mode
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Electrical Characteristics

Table 10. Maximum Supply Currents (continued)

Power Line Conditions Max Current Unit

NVCC_LVDS2P5° — NVCC_LVDS2P5 is connected to —
VDD_HIGH_CAP at the board level.
VDD_HIGH_CAP is capable of
handing the current required by
NVCC_LVDS2P5.

MISC
DDR_VREF — 1 mA

' The actual maximum current drawn from VDD_HIGH_IN will be as shown plus any additional current drawn from the

VDD_HIGH_CAP outputs, depending upon actual application configuration (for example, NVCC_LVDS_2P5, NVCC_MIPI, or
HDMI and PCle VPH supplies).

Under normal operating conditions, the maximum current on VDD_SNVS_IN is shown in Table 10. The maximum
VDD_SNVS_IN current may be higher depending on specific operating configurations, such as BOOT_MODE[1:0] not equal
to 00, or use of the Tamper feature. During initial power on, VDD_SNVS_IN can draw up to 1 mA if the supply is capable of
sourcing that current. If less than 1 mA is available, the VDD_SNVS_CAP charge time will increase.

3 This is the maximum current per active USB physical interface.

4 The DRAM power consumption is dependent on several factors, such as external signal termination. DRAM power calculators
are typically available from the memory vendors. They take in account factors, such as signal termination. See the i.MX
6Solo/DualLite Power Consumption Measurement Application Note (AN4576) for examples of DRAM power consumption
during specific use case scenarios.

General equation for estimated, maximum power consumption of an |O power supply:
Imax=NxCxV x(0.5xF)

Where:

N—Number of 10 pins supplied by the power line

C—Equivalent external capacitive load

V—IO voltage

(0.5 xF)—Data change rate. Up to 0.5 of the clock rate (F)

In this equation, Imax is in Amps, C in Farads, V in Volts, and F in Hertz.

6 NVCC_LVDS2P5 is supplied by VDD_HIGH_CAP (by external connection) so the maximum supply current is included in the
current shown for VDD_HIGH_IN. The maximum supply current for NVCC_LVDS2P5 has not been characterized separately.

5

41.6 Low Power Mode Supply Currents

Table 11 shows the current core consumption (not including 1/0) of i.MX 6Solo/6DualL ite processorsin
selected low power modes.

Table 11. Stop Mode Current and Power Consumption

Mode Test Conditions Supply Typical1 Units

WAIT * ARM, SoC, and PU LDOs are set to 1.225 |VDD_ARM_IN (1.4V) 4.5
e HIGH LDO setto 2.5V

« Clocks are gated. VDD_SOC_IN (1.4V) 23 mA
* DDR is in self refresh. VDD_HIGH_IN (3.0V) 135

¢ PLLs are active in bypass (24MHz)

* Supply Voltages remain ON Total 79 mwW
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4.1.7

41.71

Power Down Mode

USB PHY Current Consumption

Electrical Characteristics

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

Table 12. USB PHY Current Consumption in Power Down Mode

VDD_USB_CAP (3.0 V)

VDD_HIGH_CAP (2.5 V)

NVCC_PLL_OUT (1.1V)

Current 5.1 uA 1.7 uA <0.5 pA
NOTE
The currentsonthe VDD _HIGH_CAPand VDD _USB CAP were
identified to be the voltage divider circuits in the USB-specific level
shifters.
4.1.8 PCle 2.0 Power Consumption
Table 13 provides PCle PHY currents under certain Tx operating modes.
Table 13. PCle PHY Current Drain
Mode Test Conditions Supply Max Current Unit
PO: Normal Operation 5G Operations PCIE_VP (1.1 V) 40 mA
PCIE_VPTX (1.1 V) 20
PCIE_VPH (2.5 V) 21
2.5G Operations PCIE_VP (1.1 V) 27
PCIE_VPTX (1.1 V) 20
PCIE_VPH (2.5 V) 20
POs: Low Recovery Time 5G Operations PCIE_VP (1.1 V) 30 mA
Latency, Power Saving State PCIE_VPTX (1.1 V) o4
PCIE_VPH (2.5 V) 18
2.5G Operations PCIE_VP (1.1 V) 20
PCIE_VPTX (1.1 V) 2.4
PCIE_VPH (2.5 V) 18
P1: Longer Recovery Time — PCIE_VP (1.1 V) 12 mA
Latency, Lower Power State PCIE_VPTX (1.1 V) o4
PCIE_VPH (2.5 V) 12
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Electrical Characteristics

44.5 ARMPLL

Table 19. ARM PLL’s Electrical Parameters

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

4.5 On-Chip Oscillators

4.5.1 0SC24M

This block implements an amplifier that when combined with a suitable quartz crystal and external 1oad
capacitors implements an oscillator. The oscillator is powered from NVCC_PLL_OUT.

The system crystal oscillator consists of a Pierce-type structure running off the digital supply. A straight
forward biased-inverter implementation is used.

4.5.2 OSC32K

This block implements an amplifier that when combined with a suitable quartz crystal and external load
capacitorsimplementsalow power oscillator. It also implements a power mux such that it can be powered
from either a~3V backup battery (VDD_SNVS IN) or VDD_HIGH_IN such asthe oscillator consumes
power from VDD_HIGH_IN when that supply is available and transitions to the back up battery when
VDD_HIGH_IN islost.

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

CAUTION

Theinternal RTC oscillator does not provide an accurate frequency and is
affected by process, voltage, and temperature variations. NXP strongly
recommends using an external crystal asthe RTC_XTALI reference. If the
internal oscillator isused instead, careful consideration must be given to the
timing implications on all of the SoC modules dependent on this clock.

The OSC32k runsfrom VDD_SNVS_CAP supply, which comesfromVDD_HIGH_IN/VDD_SNVS IN.
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Electrical Characteristics

4.6.5 LVDS I/0 DC Parameters

The LVDS interface complies with TIA/EIA 644-A standard. See TIA/EIA STANDARD 644-A,
“Electrical Characteristics of Low Voltage Differential Signaling (LVDS) Interface Circuits” for details.

Table 26 shows the Low Voltage Differential Signaling (LVDS) 1/0 DC parameters.
Table 26. LVDS 1/O DC Characteristics

Parameter Symbol | Test Conditions Min Typ Max Unit
Output Differential Voltage VOD Rload-100 Q Diff 250 350 450 mV
Output High Voltage VOH IOH =0mA 1.25 1.375 1.6
Output Low Voltage VOL IOL=0mA 0.9 1.025 1.25
Offset Voltage VOS — 1.125 1.2 1.375

4.7 /0 AC Parameters

This section includes the AC parameters of the following /O types:
» General Purpose I/0O (GPIO)
* Double Data Rate I/0 (DDR) for LPDDR2 and DDR3/DDR3L modes
« LVDSI/O

The GPIO and DDR /O load circuit and output transition time waveforms are shown in Figure 5 and
Figure 6.

From Outpu i
Under Tgst Test Point
CL

CL includes package, probe and fixture capacitance

Figure 5. Load Circuit for Output

OovDD

80% 80%

o 20%
Output (at pad) 20% ‘ov

tr < tf

Figure 6. Output Transition Time Waveform

4.71 General Purpose I/0O AC Parameters

The I/O 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 1/0 behavior is determined by the appropriate control bitsin the
IOMUXC control registers.
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Electrical Characteristics

4.7.3 LVDS I/0 AC Parameters

The differential output transition time waveform is shown in Figure 7.

padp Vou
0V (Differential) ov
padn

VoL
l- 80% 80% J&
VDIFF ov ov
20% VDIFF = {padp} - {padn} 20%
< trH <>| trhL

Figure 7. Differential LVDS Driver Transition Time Waveform

Table 31 shows the AC parametersfor LVDS /0.
Table 31. /O AC Parameters of LVDS Pad

Parameter Symbol | Test Condition Min Typ Max Unit
Differential pulse skew' tskp — — 0.25
Transition Low to High Time? trLH Ré?g:;;g%?' — — 0.5 ns
Transition High to Low Time? trHL — — 0.5
Operating Frequency f — — 600 800 MHz
Offset voltage imbalance Vos — — — 150 mV

" tekp = tpuip - tpLpp |, is the magnitude difference in differential propagation delay time between the positive going edge and
the negative going edge of the same channel.

2 Measurement levels are 20-80% from output voltage.

4.8 Output Buffer Impedance Parameters
This section defines the 1/O impedance parameters of the i.MX 6Solo/6Dual L ite processors for the
following I/O types:

» General Purpose I/0O (GPIO)

* Double Data Rate I/0 (DDR) for LPDDR2, and DDR3/DDR3L modes

e LVDSI/O

NOTE

GPIO and DDR 1/O output driver impedance is measured with “long”
transmission line of impedance Ztl attached to I/O pad and incident wave
launched into transmission line. Rpu/Rpd and Ztl form avoltage divider that
defines specific voltage of incident wave relative to OVDD. Output driver
impedance is calculated from this voltage divider (see Figure 8).
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Electrical Characteristics

EIM_CSx B
—— WE41A
EIM_ADDRXxx/ WESLL
- Addr. V1 D(V1)
EIM_DATAXx e
<-—WE32A
WE33—+ WE34»| -
EIM_WE_B \[« /
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WE39 » ‘
EIM_LBA B \ (
EIM_OE_B
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EIM_EBx B

Figure 20. Asynchronous A/D Muxed Write Access

EIM_CSx_B
EIM_ADDRXxx WE31—» - WE32 e
Last Valid Address * Address V1 :k Next Address
EIM_WE_B
EIM_LBA B
WE35 — — WE36 —» .t
EIM_OE B
WE37 > =~ WE38 > &
EIM_EBx_B WE44
EIM_DATAXX[7:0] D(V1) )
— : WE43 —» ~Wess
EIM_DTACK_B - / A
WE47 —» o

Figure 21. DTACK Mode Read Access (DAP=0)
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Electrical Characteristics

Table 39. EIM Asynchronous Timing Parameters Table Relative Chip to Select (continued)

Determination by
Ref No. Parameter Synchronous measured Min Max Unit
parameters’
WE47 |EIM_DTACK_B Active to MAXCO - MAXCSO + MAXDTI MAXCO - — ns
EIM_CSx_B Invalid MAXCSO +
MAXDTI
WE48 |EIM_CSx_B Invalid to 0 0 — ns
EIM_DTACK_B Invalid

For more information on configuration parameters mentioned in this table, see the i.MX 6Solo/6DualLite reference manual.
In this table, CSA means WCSA when write operation or RCSA when read operation.

In this table, CSN means WCSN when write operation or RCSN when read operation.

tis ACLK_EIM_SLOW_CLK_ROQT cycle time.

In this table, ADVN means WADVN when write operation or RADVN when read operation.

In this table, ADVA means WADVA when write operation or RADVA when read operation.

o oA W N =

4.9.4 Multi-Mode DDR Controller (MMDC)
The Multi-Mode DDR Controller is adedicated interface to DDR3/DDR3L/LPDDR2 SDRAM.

49.41 MMDC Compatibility with JEDEC-compliant SDRAMs

Thei.MX 6Solo/6DualLite MMDC supports the following memory types.
 LPDDR2 SDRAM compliant to JESD209-2B LPDDR2 JEDEC standard release June, 2009
 DDR3/DDR3L SDRAM compliant to JESD79-3D DDR3 JEDEC standard release April, 2008

MMDC operation with the standards stated above is contingent upon the board DDR design adherence to
the DDR design and layout requirements stated in the Hardware Development Guide for i. MX 6Quad,
6Dual, 6DuallLite, 6Solo Families of Applications Processors (IMX6DQ6SDLHDG).

49.4.2 MMDC Supported DDR3/DDR3L/LPDDR2 Configurations

Table 40 and Table 41 show the supported DDR3/DDR3L/LPDDR2 configurations.
Table 40. i.MX 6Solo Supported DDR3/DDR3L/LPDDR2 Configurations

Parameter LPDDR2 DDR3 DDR3L
Clock frequency 400 MHz 400 MHz 400 MHz
Bus width 16/32-bit 16/32-bit 16/32-bit
Channel Single Single Single
Chip selects 2 2 2
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Electrical Characteristics

4.10.2 Source Synchronous Mode AC Timing (ONFI 2.x Compatible)
Figure 28 to Figure 30 show the write and read timing of Source Synchronous Mode.
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Figure 28. Source Synchronous Mode Command and Address Timing Diagram
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Electrical Characteristics

' 1 Clock duty cycle will be in the range of 47% to 53%.

4.11.4.3 SDR50/SDR104 AC Timing
Figure 40 depicts the timing of SDR50/SDR104, and Table 50 lists the SDR50/SDR104 timing

characteristics.

Output from uSDHC to card

Input from card to uSDHC |

w
(=}
=2

sSD7

e e

sD8

><

Figure 40. SDR50/SDR104 Timing

Table 50. SDR50/SDR104 Interface Timing Specification

ID Parameter Symbols Min Max Unit
Card Input Clock
SD1 | Clock Frequency Period toLk 4.8 — ns
SD2 | Clock Low Time toL 0.46 xtc k | 0.54 xtck ns
SD3 | Clock High Time tcH 0.46 xtc k | 0.54 xtck ns
uSDHC Output/Card Inputs SDx_CMD, SDx_DATAx in SDR50 (Reference to CLK)
SD4 | uSDHC Output Delay top -3 1 ns
uSDHC Output/Card Inputs SDx_CMD, SDx_DATAx in SDR104 (Reference to CLK)
SD5 |[uSDHC Output Delay top -1.6 0.74 ns
uSDHC Input/Card Outputs SDx_CMD, SDx_DATAXx in SDR50 (Reference to CLK)
SD6 | uSDHC Input Setup Time tisu 25 — ns
SD7 |uSDHC Input Hold Time tiy 1.5 — ns
uSDHC Input/Card Outputs SDx_CMD, SDx_DATAXx in SDR104 (Reference to CLK)'
SD8 | Card Output Data Window topw 0.5 xtcLk — ns

Data window in SDR100 mode is variable.
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Electrical Characteristics

Table 56. RGMII Signal Switching Specifications’

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

The timings assume the following configuration:

DDR_SEL = (11)b

DSE (drive-strength) = (111)b

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

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

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

RGMII_TXC (at transmitter) M\—

. TskewT

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

. TskewR
- -~

RGMII_TX_CTL >< TXEN TXERR >< >< ><
RGMII_TXC (at receiver) 2 N S N2

Figure 46. RGMII Transmit Signal Timing Diagram Original

RGMI_RXC (attransmittey /N A N\ / N\

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

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

. TskewR
-

> :
RGMII_RXC (at receiver) m

Figure 47. RGMII Receive Signal Timing Diagram Original
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<«—— PHDMI_TX_CLK—3»

50% /7
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Figure 52. TMDS Clock Signal Definitions
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Figure 53. Eye Diagram Mask Definition for HDMI Driver Signal Specification at TP1
TMDSDATAP

avddtmds - ', Vswing (typ) i \
TMDSDATAN x / X / \ X

tsk (p) —»E 54— Intra-pair skew

Figure 54. Intra-Pair Skew Definition

Previous cycle [n-1] — »le— Current cycle [n]

TMDSDATAL] >< b7[n-1] b8[n-1] >< b9[n-1] >< bo[n] >< bin] ><:
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Figure 55. Inter-Pair Skew Definition
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Electrical Characteristics

corresponding internal events—local start points. The timing diagrams correspond to inverse polarity of
the IPP_DISP_CLK signal and active-low polarity of the HSYNC, VSYNC, and DRDY signals.

IP130 < 1P7 -
IPSo IP8 IP5
A VA aVaVataVa¥ LN
IPP_DISP_CLK ' ! ;
W\ WA A — /_\_\\:_
VSYNC \ [ ; \\
HSYNC I \“L
DRDY [ Nt
IPP_DATA % % Do b1 on | N
: \ 1P9 IP% P10
' -
E': E: = 1P6
g 8 '9,‘ -
g g 3.
. = !
8 g g

Figure 62. TFT Panels Timing Diagram—Horizontal Sync Pulse

Figure 63 depicts the vertical timing (timing of one frame). All parameters shown in the figure are

programmable.

End of frame

P13 Start of frame
VSYNC — A\ \¢
A\
A\
HSYNC A\ A\ \
\j A\ \-/ AR \j \ﬁ\
DRDY 2\ A\ \ W g
IP11 IP14
> - >
IP12
-

IP15

Figure 63. TFT Panels Timing Diagram—Vertical Sync Pulse
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Electrical Characteristics

Table 76. SSI Receiver Timing with External Clock

ID Parameter Min Max Unit
External Clock Operation
SS822 AUDx_TXC/AUDx_RXC clock period 81.4 — ns
SS823 AUDx_TXC/AUDx_RXC clock high period 36 — ns
SS24 AUDx_TXC/AUDx_RXC clock rise time — 6.0 ns
SS825 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
SS832 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.

Theterms, WL and BL,, refer to Word Length (WL) and Bit Length(BL).

For internal Frame Sync operation using external clock, the frame sync
timing issame asthat of transmit data (for example, during AC97 mode
of operation).
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Package Information and Contact Assignments

Table 86 shows the 21 x 21 mm BGA package details.

Table 86. 21 x 21, 0.8 mm BGA Package Details

Common Dimensions

Parameter Symbol
Minimum Normal Maximum
Total Thickness A — — 1.6
Stand Off A1l 0.36 — 0.46
Substrate Thickness A2 0.26 REF
Mold Thickness A3 0.7 REF
Body Size D 21 BSC
E 21 BSC
Ball Diameter — 0.5
Ball Opening — 0.4
Ball Width b 0.44 — 0.64
Ball Pitch e 0.8BSC
Ball Count n 624
Edge Ball Center to Center D1 19.2 BSC
E1 19.2 BSC
Body Center to Contact Ball SD —
SE —
Package Edge Tolerance aaa 0.1
Mold Flatness bbb 0.2
Coplanarity ddd 0.15
Ball Offset (Package) eee 0.15
fff 0.08

Ball Offset (Ball)
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Table 88. 21 x 21 mm Functional Contact Assignments (continued)

Package Information and Contact Assignments

Out of Reset Condition’
Ball Name Ball Power Group |Ball Type Dl\:ia;uelt Input/
(Reset Default Function Output Value?
Mode)
DISPO_DAT4 P20 NVCC_LCD GPIO ALT5 GPIO4_1025 Input | 100 kQ pull-up
DISPO_DAT5 R25 NVCC_LCD GPIO ALT5 GPIO4_1026 Input | 100 kQ pull-up
DISPO_DAT6 R23 NVCC_LCD GPIO ALT5 GPIO4_l027 Input | 100 kQ pull-up
DISPO_DAT7 R24 NVCC_LCD GPIO ALT5 GPIO4_1028 Input | 100 kQ pull-up
DISPO_DAT8 R22 NVCC_LCD GPIO ALT5 GPIO4_1029 Input | 100 kQ pull-up
DISPO_DAT9 T25 NVCC_LCD GPIO ALT5 GPIO4_1030 Input | 100 kQ pull-up
DRAM_AO0 AC14| NVCC_DRAM DDR ALTO DRAM_ADDRO0O Output Low
DRAM_A1 AB14| NVCC_DRAM DDR ALTO DRAM_ADDRO1 Output Low
DRAM_A10 AA15| NVCC_DRAM DDR ALTO DRAM_ADDR10 Output Low
DRAM_A11 AC12| NVCC_DRAM DDR ALTO DRAM_ADDR11 Output Low
DRAM_A12 AD12| NVCC_DRAM DDR ALTO DRAM_ADDR12 Output Low
DRAM_A13 AC17| NVCC_DRAM DDR ALTO DRAM_ADDR13 Output Low
DRAM_A14 AA12| NVCC_DRAM DDR ALTO DRAM_ADDR14 Output Low
DRAM_A15 Y12 NVCC_DRAM DDR ALTO DRAM_ADDR15 Output Low
DRAM_A2 AA14| NVCC_DRAM DDR ALTO DRAM_ADDRO02 Output Low
DRAM_A3 Y14 NVCC_DRAM DDR ALTO DRAM_ADDRO03 Output Low
DRAM_A4 W14 NVCC_DRAM DDR ALTO DRAM_ADDRO04 Output Low
DRAM_A5 AE13| NVCC_DRAM DDR ALTO DRAM_ADDRO05 Output Low
DRAM_A6 AC13| NVCC_DRAM DDR ALTO DRAM_ADDRO06 Output Low
DRAM_A7 Y13 NVCC_DRAM DDR ALTO DRAM_ADDRO07 Output Low
DRAM_A8 AB13| NVCC_DRAM DDR ALTO DRAM_ADDRO08 Output Low
DRAM_A9 AE12| NVCC_DRAM DDR ALTO DRAM_ADDRO09 Output Low
DRAM_CAS AE16| NVCC_DRAM DDR ALTO DRAM_CAS Output Low
DRAM_CS0 Y16 NVCC_DRAM DDR ALTO DRAM_CSO0 Output Low
DRAM_CSH AD17| NVCC_DRAM DDR ALTO DRAM_CSH Output Low
DRAM_DO AD2 NVCC_DRAM DDR ALTO DRAM_DATA00 Input | 100 kQ pull-up
DRAM_D1 AE2 NVCC_DRAM DDR ALTO DRAM_DATA01 Input | 100 kQ pull-up
DRAM_D10 AAG NVCC_DRAM DDR ALTO DRAM_DATA10 Input | 100 kQ pull-up
DRAM_D11 AE7 NVCC_DRAM DDR ALTO DRAM_DATA11 Input | 100 kQ pull-up
DRAM_D12 AB5 NVCC_DRAM DDR ALTO DRAM_DATA12 Input | 100 kQ pull-up
DRAM_D13 AC5 NVCC_DRAM DDR ALTO DRAM_DATA13 Input | 100 kQ pull-up
DRAM_D14 AB6 NVCC_DRAM DDR ALTO DRAM_DATA14 Input | 100 kQ pull-up
DRAM_D15 AC7 NVCC_DRAM DDR ALTO DRAM_DATA15 Input | 100 kQ pull-up
DRAM_D16 AB7 NVCC_DRAM DDR ALTO DRAM_DATA16 Input | 100 kQ pull-up
DRAM_D17 AA8 NVCC_DRAM DDR ALTO DRAM_DATA17 Input | 100 kQ pull-up
DRAM_D18 AB9 NVCC_DRAM DDR ALTO DRAM_DATA18 Input | 100 kQ pull-up
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Package Information and Contact Assignments

Table 88. 21 x 21 mm Functional Contact Assignments (continued)

Out of Reset Condition’
Ball Name Ball Power Group |Ball Type Dl\:ia;uelt Input/
(Reset Default Function Output Value?
Mode)
RGMII_TD1 F20 NVCC_RGMII DDR ALT5 GPIO6_1021 Input | 100 kQ pull-up
RGMII_TD2 E21 NVCC_RGMII DDR ALT5 GPIO6_1022 Input | 100 kQ pull-up
RGMII_TD3 A24 NVCC_RGMII DDR ALT5 GPIO6_1023 Input | 100 kQ pull-up
RGMII_TX_CTL Cc23 NVCC_RGMII DDR ALT5 GPIO6_1026 Input | 100 kQ pull-down
RGMII_TXC D21 NVCC_RGMII DDR ALT5 GPIO6_l019 Input 100 kQ pull-down
RTC_XTALI D9 | VDD_SNVS_CAP — — RTC_XTALI — —
RTC_XTALO C9 | VDD_SNVS_CAP — — RTC_XTALO — —
SD1_CLK D20 NVCC_SDf1 GPIO ALT5 GPIO1_1020 Input | 100 kQ pull-up
SD1_CMD B21 NVCC_SD1 GPIO ALT5 GPIO1_lO18 Input | 100 kQ pull-up
SD1_DATO A21 NVCC_SDf1 GPIO ALT5 GPIO1_lO16 Input | 100 kQ pull-up
SD1_DATH C20 NVCC_SD1 GPIO ALT5 GPIO1_lO17 Input | 100 kQ pull-up
SD1_DAT2 E19 NVCC_SD1 GPIO ALT5 GPIO1_l019 Input | 100 kQ pull-up
SD1_DAT3 F18 NVCC_SD1 GPIO ALT5 GPIO1_lO21 Input | 100 kQ pull-up
SD2_CLK Cc21 NVCC_SD2 GPIO ALT5 GPIO1_lO10 Input | 100 kQ pull-up
SD2_CMD F19 NVCC_SD2 GPIO ALT5 GPIO1_IO11 Input | 100 kQ pull-up
SD2_DATO0 A22 NVCC_SD2 GPIO ALT5 GPIO1_lO15 Input | 100 kQ pull-up
SD2_DATH1 E20 NVCC_SD2 GPIO ALT5 GPIO1_lO14 Input | 100 kQ pull-up
SD2_DAT2 A23 NVCC_SD2 GPIO ALT5 GPIO1_l013 Input | 100 kQ pull-up
SD2_DAT3 B22 NVCC_SD2 GPIO ALT5 GPIO1_lO12 Input | 100 kQ pull-up
SD3_CLK D14 NVCC_SD3 GPIO ALT5 GPIO7_1003 Input | 100 kQ pull-up
SD3_CMD B13 NVCC_SD3 GPIO ALT5 GPIO7_1002 Input | 100 kQ pull-up
SD3_DATO0 E14 NVCC_SD3 GPIO ALT5 GPIO7_1004 Input | 100 kQ pull-up
SD3_DAT1 F14 NVCC_SD3 GPIO ALT5 GPIO7_l005 Input | 100 kQ pull-up
SD3_DAT2 A15 NVCC_SD3 GPIO ALT5 GPIO7_1006 Input | 100 kQ pull-up
SD3_DAT3 B15 NVCC_SD3 GPIO ALT5 GPIO7_l007 Input | 100 kQ pull-up
SD3_DAT4 D13 NVCC_SD3 GPIO ALT5 GPIO7_1001 Input | 100 kQ pull-up
SD3_DAT5 C13 NVCC_SD3 GPIO ALT5 GPIO7_1000 Input | 100 kQ pull-up
SD3_DAT6 E13 NVCC_SD3 GPIO ALT5 GPIO6_1018 Input | 100 kQ pull-up
SD3_DAT7 F13 NVCC_SD3 GPIO ALT5 GPIO6_lO17 Input | 100 kQ pull-up
SD3_RST D15 NVCC_SD3 GPIO ALT5 GPIO7_1008 Input | 100 kQ pull-up
SD4_CLK E16 NVCC_NANDF GPIO ALT5 GPIO7_l010 Input | 100 kQ pull-up
SD4_CMD B17 | NVCC_NANDF GPIO ALT5 GPIO7_1009 Input | 100 kQ pull-up
SD4_DATO D18 | NVCC_NANDF GPIO ALT5 GPIO2_1008 Input | 100 kQ pull-up
SD4_DATH B19 NVCC_NANDF GPIO ALT5 GPI02_1009 Input | 100 kQ pull-up
SD4_DAT2 F17 NVCC_NANDF GPIO ALT5 GPIO2_l010 Input | 100 kQ pull-up
SD4_DAT3 A20 | NVCC_NANDF GPIO ALT5 GPIO2_l011 Input | 100 kQ pull-up
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Package Information and Contact Assignments

Table 90. 21 x 21 mm, 0.8 mm Pitch Ball Map i.MX 6Solo (continued)
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Table 91 shows the 21 x 21 mm, 0.8 mm pitch ball map for thei.MX 6DualL ite.

Table 91. 21 x 21 mm, 0.8 mm Pitch Ball Map i.MX 6DualLite
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