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1 Document Revision History

Revision Date Description

PAL 20560804 Fistversion.

PA2 20170731 Added information about boot pins.

PA3 20180307 Added current consumption information.
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2 Introduction

This document is@ashedhatspecifies artkscribes thiXeUltraLit€ OM Boamainly from
ahardwarpoint of view. Some basic softiatedressues are alsdradsedlike bootirend
functional verificatioat therareseparatsoftware developmaainua that should also be
consulted

2.1 Hardware

TheiMXaUltraLit€OM Boalid a ComputenModule (COM) basedNdii’s ARM CorteX7
.MX6UltraLit&ysteronChip (SoC) application procédseloardorovides a quick and easy
solution for implementing agegbrmancéowpowe ARM CorteX7 based desigfihe Cortex
A7 coreguns at up 828 NHz.

TheiMXaUltraLit€ OM Boamdklivers high computatiomadiggaaphical performance at very low
power consumption. Thbaard PMIC, supporting DVFS (Dynamic Voltage and Frequency Scaling),
together with a DDR3L memoisystéim reduce the power consumption to a minimum.

The SoC is part of the scaldb¥®ippduct familfherds a range 0MX6 (and . MX7)COM
Board€from Embedded Artigithsinde, dual andltraLit€ortexA9A7coreswith or without a
heterogeneous Coilték coreAll boards shahe same basic pinrforgmaximum flexibility and
performance scalability.

TheiMX@8UltraLit€ OM Boatabs a very small form factor and shields the user from a lot of
complexity of designing a high performance system. It is a robust and proven design that allows the
user to focus the product develogmenen time to market and minimize the development risk.

TheiMX@UltraLit€OM Bardtargets a wide range of applications, such as
9 Industrial automation
1 HVAC Building and Control Systems
1 Smart Grid and Smart Metering
1 HMI/GUI solutions
I Smart Toll Systems
1 Connected vending machines
1 Digital signage
1 PoinbtSale (POS) applications
1 Data acquisition

T Communication gateway solutions

1 Connected rei@the systems

1 Portable systems

1

...and much more

The picture below illustrates the block diagrai<@ thealte COM Board
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JTAG DDR3L Memory
connector [ | (16bit daf bus)
NXPi.MX6UltraLite
Parameter| | Py S eMMC Elash
storage
ARMCortexA7 @528 MHz

M |

pMmIC || 12C# Dual10/100bps
3.3V input EthernePHY Bootcontrol

MXM3 connectod14 pis)

TheiMX@UltraLit€ OM Boanain assignment focus on direct connection to (carrier board) interface
connectors and minimize trace and lagigerbisis is important for high speed, serial interfaces

with impedance controlled differential pairs. As a result, carrier boards can be designed with few
routing layers. In many cases, a four layer pcb is enough to implement advanced and compact carr
boardsThe pin assignment is common fXEeCOM Boardeom Embedded Artists and the

general, so call&&hCOMBoard Becificatiois found in separate document.

2.2 Software

TheiMXaUltraLit€ OM BoattasBoard Support Packages (BSHEhfmddedinux
Precompilathagesreavailable. Embedded Artists works with partners that can provide support for
other operating systems (OS). For more information contact Embedded Artists support.

This document has a hardware focus and does not coverstiprment See other documents
related to thBIX68UltraLit€ OM Boaifdr more information about software development.

2.3 Features and Functionality

The MX6UltraLitées a powerful Solhe dill specification can be fouNXRs iMX@8UltralL ite
DatasheetndiMX®ItraLit®Reference Manughe table below lists the main features and functions
of theMXeaUltraLit€OMBoard- which represents Embedded Artists integratidviXf the i
6UltraLit&oC Due to pin configuration some functions and inténtadéXa@fitraLitare not

available on tidXe&UltraLit€ OMBoard

Group ~ Feature ~ iMX6 UltraLite COM Board
Commercial temp. range
CPU NXP SoC MCIMX6G2CVMO5AA
CPU Core CortexA7
L1 Instruction cache 32 KByte
L1 Data cache 32 KByte
Unified I/D2LCache 128 KByte
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NEON SIMD media accelerator P
Maximum CPU frequency 528 MHz
Security ~ ARM TrustZone P
Functions .
unet Advanced High Assurance Boot P
Cryptographic Acceleration and Assurance Module P
Secure Neviolatile Storage, incl. SecureTReaClock P
System JTAG controller P
Memory DDR3L RAM Size 0.5 GByte
DDR3L RAM Speed 400 MT/s
DDR3L RAM Memory Width 16 bit
eMMC NAND Flash (8 bit) 4 GByte
Graphical PiXel Processing Pipeline (PXP) P
Processing
Graphical RGB, 24it paralléhterface P
Output
Graphical CMOS sensor interface (camera), P
Input digital 24it parallel interface
Interfaces Dual 10/100 Mbps Gigabit Ethernet controllers P with ofboard PHYs
(all :
functions = +2PILADC P
are not 2x USB OT®&O0 ports P
available at
the same 1x SD/MMC 5 P
time) SD2 interface usedbmard
4x SPI, 8x UART, 4x I2C, 3x I12S/SSI, S/PDIF TX/R P
Dual FlexCAN, CAN bus 2.0B P
Other PMIC (MMPF3000) supporting DVFS techniques f P
power modes
Onboard boot configuration to seteat eMMC or US P
OTG boot source
E2PROM storing board information including Ethe P

MAC addresses and memory bus setup parametel

i.MX6 UltraLite-ohip RTC

Onboard watchdog functionality
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2.4 Interface Overview

The table below lists tterfimces that aspecified ithe EACOM specification (see separate
document for detadlsyl what is supported byMix&UltraLit€ OM board

Interface EACOM specification iMX6UltraLite \[o]1]
COM Board
UART 3 ports (two 4 wire and one¢ 3 ports More ports available as
wire) alternative pin functiong
SPI 2 ports 1port More ports available as
alternative pin functiong
12C 3 ports 2pors More ports available as
alternative pin functiong
SD/MMC 2 ports (one 4 databits anc 1 port
one 8 databits)
Paallel LCD 24 databits and Full support
CLK/HS/VS/DE

LCD support LCD power ctrl, Backlight Full support 1 PWM and 4 GPIO
power/contrast control, tou
panel ctrl (RST and IRQ)

LVDS LCD 2 ports (18/24 bit LVDS da
HDM(TDMS) -

Parallel Camera 1port

Serial Camera CSI, 4 lane -

Gigabit Ethernel 2 ports 2ports 10/100Mbps capable
PCle 1 post, 1 lane -

SATA 1 port =

USB 1 USB3.0 OTG 2USB2.0 OTG

1 USB3.0 Host
1 USB2.0 Host

SPDIF 1 TX/RX port 1 outpuport Only output

CAN 2 ports 2 ports

[23SSI/AC97 1 por{4 wire synchronous 1 port Shared pins are used.
plus MCLK) More ports available as

alternative pin functiong

Analog audio  Stereo output -

GPIO 9 pins 5pins More GPIO pins are
available as alternative
functions.

PWM 1 pin 1pin More pins are available

alternative pin functiong

ADC 8 inputs 4 inputs Shared pins are used.
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Type specific ~ 39pins 7pins Alltype specific pins
connected td1X
6UltraLitgins.

Power 10 VINVBATNnd 47 GND 10 VINVBATNnd About 15%f the pins arg

47 GND ground pins.

2.5 Reference Documents

The following documents are important reference dowlistenikl be consulted when
integrating thglXeUltraLit€ OM board

1
1

EACOM Board Specification
EACOM Board Integration Manual

The followingKPdocuments are also important reference documents and should be consulted for
functional detalils:

1

IMX®LCECIi.MX BltraLitéd\pplications Processors for Consumer RiDdtectShegt
latest revision

IMX®LIEC, i.MXUBraLitépplications Processarsmdustrial ProducBata Sheet,
latest version

IMX&LRM i.MX @ltraLitépplications Processor Reference Matmsakevision

IMX&JLCE Chip Errata for the i.NUKr&Litelatest revision
Note It is the user's responsibility to make suragublished by the manufacturer are
taken note of. The manufacturer's advice should be followed.

ANZ7Qi.MX ®ltraLitower Consumption Measurglatadt revision
ANb198i.MX ®ltraLit€roduct Usage Lifetime Estintatiest, revision

The followgndocuments are external industry standard reference documents and should also be
consulted when applicable:

1

eMMC (Embedded Muéidia Card) the eMMC electrical standard is defined by JEDEC
JESD8445 and the mechanical standard by JE&SD@Avw.jedegpd

The 12C Specification, Version 2.1, January 2000, Philips Semiconductor (now NXP)
(www.nxp.com)

I2S Bus Specification, Feb. 1986 and Revised June 5, 1996, Philips Semiconductor (now
NXP) (www.nxp.com)

JTAG (Joint Test Action Group) defined by IEEEDQI4EEE Standard Test Access
Port and Boundary Scan Architecture (www.ieee.org)

MXM3 Graphics Module Mobile PCI Express Module Electromechanical Specification,
Version 3.0, Revision 1.1, © 2009 NVIDIA Corporation-gigasugnxm

SD Specificatiorart 1 Physical Layer Simplified Specification, Version 3.01, May 18, 2010,
© 2010 SD Group and SD Card Association (Secure Digital) (www.sdcard.org)

SPDIF (aka S/PDIF) (Sony Philips Digital Int&i@&a66958
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T SPIBusi Seri al P e i defatteseriallinterfacetstanddrdadefieedl by
Motorola. A good description may be found on Wikipedia
(http://fen.wikipedia.org/wiki/Serial_Peripheral_Interface_Bus)

1 USB Specifications (www.usb.org)
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3 EACOM Board Pinning

Embedded Artists has defined theMAGard standard theased on the SMARC form factor
module size 82 x 50 mMote that pinning is different from the SMARC standaEAGéd/the
Board specificatibmcument for detaitgl background informaitiereafter this standard will be
reerred to aSACOM

The carrier board connector has 314 pins with 0.5 mrthpEZCamM board is insertea in

right angle (R/A) style. The connector is originally defined for use with MXM3 graphics cards. There
are multiple sources for carrier &Ekd3) connectors due to the popular standard. The signal

integrity is excellent and suitable for data rates up to 5 GHz.

Overall assembly height dEA3®©M board/Carrier board conwactteas low a6 mm. There
are different stack height optiotatdeaicluding 2im (resulting in overatin® height), 5 mm
and 8 mm.

3.1 Pin Numbering

The figures below show the pin nunibeBAGCOM op side edge fingers are numbefetbBl

Bottom side edge fingers are netd818158. There is an alternptivaumbering that follows

the MXM3 standard with even numbers on the bottom and odd numbers on the top. This numbering
from 1321, with 7 numbiping150156) removed due to the keying.
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3.2 Pin Assignment
THs sectiodescribes the pin assignment of the board, with the following columns:
Pin number Pxare top side edge fingérare bottom side edipgersAn

alternative, consecutive, numbering is also shown with odd numbers
on the top and even numbers on the bottom side.

EACOM Board Describe the typical usage of the pin according to EACOM. This pin
usage should be followed to get compatibééy déferent
EACOM boards. If this is not needed, then any of the alternative
functions on the pin can also be used.

i.MX6UltraLit®all Nam&he name of the ball of M&8UltraLit&oC(or other component
on theeACOM board) that is connected tirthi

Notes When relevant, the preferred pin function is listed.
There ard7groungbinswhich equal &out 15%and 10 input voltage supply pins.

Note that some pinsBAEOM boartype specifimeaning that these pins might not be compatible
withothelEACOM boards. Using these may result in lost compatibilBAGEWesmards, but
not always. Check details betti#e@M boards of interest.

The table below lists the top side pip$561odd numbers.

Top Side EACOM Board i.MX6UltraLiteBall ~ Alternative pin Notes

Pin Number Name functions?

P1/2 GPIO6 SNVS_TAMPER1 Yes GPIO6 controlled by alternative pin functi®n@PIO
P2/4 GPIO5

P3/6 GPIO4 GPIO1_I003 Yes GPI104 controlled by alternative pin functibn@BIO

Note:Signal also conmext to AIN2

P4/8 GPIO3 GPIO1_I009 Yes GPI03 controlled by alternative pin functibd @210
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P5/10 SD_D1 SDL DATA1 Yes

P6/12 SD_DO SD1DATAO Yes

P7/14 SD_CLK SD1CLK Yes

P8/16 SD_CMD SD1CMD Yes

P9/18 SD_D3 SD1 DATA3 Yes

P10/20 SD_D2 SD1 DATA2 Yes

P11/22 SD_VCC Supply voltage for SD inter&®¥)( Should only supply
SD interface.

P12/24 MMC_D1

P13/26 MMC_DO

P14/28 MMC_D7

P15/30 MMC_D6

P16/32 MMC_CLK

P17/34 MMC_D5

P18/36 MMC_CMD

P19/38 MMC_D4

P20/40 MMC_D3

P21/42 MMC_D2

pP22/44 GND

P23/46 HDMI_TXC_N

P24/48 HDMI_TXC_P

P25/50 GND

P26/52 HDMI_TXDO_N

P27/54 HDMI_TXDO_P

P28/56 HDMI_HPD

P29/58 HDMI_TXD1_N

P30/60 HDMI_TXD1 P

P31/62 GND

P32/64 HDMI_TXD2_N

P33/6 HDMI_TXD2_P

P34/68 HDMI_CEC

P35/70 GND

P36/72 ETH1 _MD1_P Connects to EtherRétYKSZ808#1, pin5

P37/74 ETH1 MD1_N Comects to Etherr@itlY KSZ8081,#in4

P38/76 GND

P39/78 ETH1_MDO_P Connestto Ethern®HY KSZ8081,#in7

P40/80 ETH1 _MDO_N Comects to EtherdeitlY KSZ8081,#in6

P41/82 ETH1_LINK1000

P42/84 ETH1_ACT Comects to Etherr@itlY KSZ8081,#in 8

P43/86 ETH1_LINK Comects to EtherdeitlY KSZ8081,#in31

P44/88 ETH1_MD3_N

P45/90 ETH1 _MB® P
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P46/92 GND

P47/94 ETH1_MD2_N
P48/96 ETH1_MD2_P

P49/98 GND

P50/100 ETH2_MD1_P Connects to EtherRétY KSZ8082,#in 5

P51/102 ETH2_MD1 N Comects to EtherrdilY KSZ8081,##in 4

P52/104 GND

P53/106 ETH2_MDO_P Comecs to Ethern®tHY KSZ8081,##n 7

P54/108 ETH2_MDO_N Comects to EtherdeilY KSZ8081,#8n 6
P55/110 ETH2_LINK1000
P56/112 ETH2_ACT Comects to Etherr@itlY KSZ8081,##n 30

P57/114 ETH2_LINK Connects tBthernePHY KSZ8081, #in 31

P58/116  ETH2 MD3_N
P59/118  ETH2_MD3_P
P60/120  GND

P61/122  ETH2_MD2_N
P62/124  ETH2_MD2_P

P63/126 GND

P64/128 USB_O1 DN USB_OTG1 DN No

P65/130 USB_O1_DP USB_OTG1_DP No

P66/132 USB_O1_OTG_ID GPIO1_lO00 Yes Controlled by alterreapin function USB_OTG1_ID

P67/134 USB_O1_SSTXN USB OTG port #1 on i.MX 6UltraLite does not suppo
3.0 so this pin is unconnected.

P68/136 USB_O1_SSTXP USB OTG port #1 on i.MX 6UltraLite does not suppo

3.0 so this pin is unconnected.

P69138 GND

P70/140 USB_0O1_SSRXN USB OTG port #1 on i.MX 6UltraLite does not suppo
3.0 so this pin is unconnected.

P71/142 USB_0O1_SSRXP USB OTG port #1 on i.MX 6UltraLite does not suppo
3.0 so this pin is unconnected.

P72/144 USB_O1_VBUS USB_OTG1_VBU! No

P73/146 USB_O1_PWR_EI - No Connected to 4.7Kohmugutksistor to 3.3V, meaning t
the power control for this USB interface is always on

Signal is also controlled by pin USB_O1_OTG_ID. If
pulled high externally, thifjsB_0O1_PWR_EN) will be

pulled low.

P74/148 USB_0O1_0OC - No Pin is connected directly to pin USB_O1_PWR_EN.
is pulled low externally, pin USB_O1_PWR_EN will ¢
pulled low.

150 Non existing pin

152 Non existing pin

154 Non existingn

156 Non existing pin

P75/158 USB_H1_PWR_EI - No Connected to 4.7Kohmypuiksistor to 3.3V, meaning t
the power control for this USB interface is always on

P76/160 USB_H1_OC - No Pin is connected directly to pin USB_H1_PWR_HNs

pulled low externally, pin USB_H1 PWR_EN will als|
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pulled low.

P77/162 GND

P78/164 USB_H1 DN USB_OTG2 DN No

P79/166 USB_H1 DP USB_OTGDP No

P80/168 USB_H1_SSTXN USB Host port #1 on i.MX 6UltraLite does not suppo
3.0 so this pinuaconnected.

P81/170 USB_H1_SSTXP USB Host port #1 on i.MX 6UltraLite does not suppo
3.0 so this pin is unconnected.

P82/172 GND

P83/174 USB_H1_SSRXN USB Host port #1 on i.MX 6UltraLite does not suppo
3.0 so this pin is unconnected.

P84/176 USB_H1_SSRXP USB Host port #1 on i.MX 6UltraLite does not suppo
3.0 so this pin is unconnected.

P85/178 USB_H1 VBUS USB_OTG2_VBU! No

P86/180 USB_H2 PWR_EI SNVS_TAMPERO No USB Host port #2 on i.MX 6UltraLite does not exist.
Nonstandargin allocation. Pin carry signal
SNVS_TAMPER, i.MX 6UltraLite ball R10.

P87/182 USB_H2_OC ONOFF No USB Host port #2 on i.MX 6UltraLite does not exist.
Nonstandard pin allocation. Pin carry signal ONOFF
i.MX 6UltraLite ball R8.

P88/184 GND

P89/186 USB_H2_DN GPIO1_I005 Yes USB Host port #2 on i.MX 6UltraLite does not exist.
Nonstandard pin allocatiate that pin GPIO1_|O05
function as sigri&id1_VSELEGRd is connected to
SD_VSEL on PF3000 PMIC. The signal can be usec
SD1 interface is need.

P90/188 USB_H2 DP

P91/190 GND

P92/192 COM board specifi (ENET1_TX_CLK) (Yes) Note:Only available if ENET1 not mounted

P93/194 COM board specifi (ENET1_TXEN) (Yes) Note:Only available if ENET1 not mounted.

P94/196 COM board specifi (ENET1_TXD1) (Yes) Note:Only available if ENET1 not mounted.

P95/198 COM board specifi (ENET1_TXDO) (Yes) Note:Only available if ENET1 not mounted.

P96/200 COM board specifi (ENET1_RXER) (Yes) Note:Only available if ENET1 not mounted.

P97/202 COM baal specific (ENET1_CRS_DV (Yes) Note:Only available if ENET1 not mounted.

P98/204 COM board specifi (ENET1_RXD1) (Yes) Note:Only available if ENET1 not mounted.

P99/206 COM board specifi (ENET1_RXDO0) (Yes) Note:Only available if ENET1 not mounted.

P100/208  COM board specifi (GPIO1_IOp7 (Yes) Note:Only available if ENBEMdl ENET2 are not mounts

P101/210 COM board specifi (GPIO1_IO)6 (Yes) Note:Only available if ENBRd ENET2 are not mounte

P102/212  COM board specifi (ENET2_CRS_DV (Ye$ Note:Only available if ENET2 not mounted.

P103/214  COM board specifi (ENET2_RXER) (Yes) Note:Only available if ENET2 not mounted.

P104/216 = COM board specifi (ENET2_RXD1) (Yes) Note:Only available if ENET2 not mounted.

P105/218 COM board specifi (ENET2_RXDO0)  (Yes) Note:Only available if ENET2 not mounted.

P106/220 COM board specifi (ENET2_TX_CLK) (Yes) Note:Only available if ENET2 not mounted.

P107/222  COM board specifi (ENET2_TXEN)  (Yes) Note:Only available if ENET2 not mounted.

P108/224  COM board specifi (ENET2_TXD1) (Yes) Note:Only available if ENET2 not mounted.

P109/226  COM board specifi (ENET2_TXDO) (Yes) Note:Only available if ENET2 not mounted.
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P110/228  COM board specifi BOOT_MODE1 Yes This pin is sampled just after reséétamchines the boot
mode of the proces3tiis pin is normally pulled high b
10K pudlip resistor internally on the board. It is left flo
(pulled low by the i.MX6 UltraLite SoC) if pin E2PRO
pulled low.

This pin can be configureg@RI©S5I012and if so, make
sure boot mode control is still valid.

P111/230 COM board specifi BOOT_MODEO Yes This pin is sampled just after reset and determines tti
mode of the processor. This pin is normally left floati
low by the i.MX6 UlteaGivC). It is pulled high by a 16K
up resistor if pin E2PROM_WP is pulled low.

This pin can be configured as GPIO5_l011 and if so!
sure boot mode control is still valid.

P112/232  COM board specifi

P113/234  COM board specifi NAND_WP Yes

P114/236  COM board specifi

P115/238 COM board specifi

P116/240  COM board specifi

P117/242  COM board specifi
P118/244 GND

P119/246  SPiB_SSEL
P120/248 SPiB_MOSI
P121/250 SPiB_MISO
P122/252 SPiB_CLK

P123/254  SPiA_SEL NAND_READY Yes Controlled by alternative pin function ECSPI3_SS0

P124/256  SP{A_MOSI NAND_CE1 Yes Controlled by alternative pin function ECSPI3_MOSI
P125/258  SPIA_MISO NAND_CLE Yes Controlled by alternative pin function ECSPI3_MISO
P126/260 SPiA_CK NAND_CEO Yes Controlled by alternative pin function ECSPI3_SCLK

P127/262  GND

P128/264 UARTC_RXD UART3_R Yes Controlled by alternative pin function UART3_RX_D.
P129/266 UARTC_TXD UART3_TX Yes Controlled by alternative pin function UART3_TX_DA
P130/268 UARTB_RXD UART2_RX Yes Controlled by alternative pin function UART2_RX_D.
P131/270 UARMB_CTS UART2_CTS Yes Controlled by alternative pin function UART2_CTS _E

Note:Signal also connected to CAN2_TX

P132/272 UARTB_RTS UART2_RTS Yes Contradid by alternative pin function UART2_RTS_B
Note:Signal also connected to CAXN2_R

P133/274 UARTB_TXD UART2_TX Yes Controlled by alternative pin function UART2_TX_DA
P134/276  UARTA_RXD UART1_RX Yes Controlled by alternative pin function UART1_RX_D.
P135/278 UARTA_CTS UART1_CTS Yes Controlled by alternative pin function UART1_CTS_E
P136/280 UARTA_RTS UART1_RTS Yes Controlled by alternative pin function UART1_RTS_E
P137/282  UARTA_TXD UART1_TX Yes Controlled by alternative pin function UARTTATX_DA
P138/284 PWM GPIO1_I008 Yes Controlled by alternative pin function PWM1_OUT.

Note:Signal also connected to BL_PWM

P139/286  GPIO2 GPIO1_1002 Yes GPIO2 controlled by alternative pin function GPIO1_|
Note:Signal also connected to DISP_PWR_EN1and A

P140/288 GPIO1 GPIO1_I001 Yes GPIO1 controlled by alternative pin function GPIO1_|
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Note:Signal alsconnected to BL_PWR_EN and AINO

P141/290 PERI_PWR_EN SNVS_TAMPER2 Yes Enable signal (active high) for carrier board peripher;
supplies. Momgformation about carrier board design d
found ilEACOM Board specification

P142/292  RESET_IN Reset input, active low. Pull signal low to activate reg
need to pull signal high externally.

P143/294 RESET_OUT Reset (open drain) outpuvealctiv. Driven low during re
1.5K pullip resistor to VIN.

P144/296  GND

P145/298  VBAT Supply voltage from coin cell battery for keeping PM
RTC functioning during standby.

P146/300 E2PROM_WP Should be left open (will write protectiberdmparamete
storage E2PROM), or connected to GND (will enablg
the orboard parameter storage E2PROM AND place
i.MX 6UltraLite SoC in USB OTG boot mode after a |

cycle).

P147/302 VIN Main input voltage supply (3.3V)
P148/304 VIN Main input voltage supply (3.3V)
P149/306  VIN Main input voltage supply (3.3V)
P150/308  VIN Main input voltage supply (3.3V)
P151/310 VIN Main input voltage supply (3.3V)
P152/312  VIN Main input voltage supply (3.3V)
P153/314  VIN Main inpwtoltage supply (3.3V)

P154/316  VIN Main input voltage supply (3.3V)
P155/318 VIN Main input voltage supply (3.3V)
P156/320  VIN Main input voltage supply (3.3V)

The table below lists the bottom side 1585 &ven numbers.

Bottom EACOM Board i.MX6UltraLiteBall ~ Alternative pin Notes
Side Pin Name functions?

Number

MQS_RIGHT JTAG_TDO Controlled by alternative pin function MQS_RIGHT

Note:Signals also connected to JTAG interiasignal
AUDIO_TXFS

S2/3 MQS_LEFT JTAG_TDI Yes Contolled by alternative pin function MQS_LEFT
Note:Signals also connected to JTAG intertasignal
AUDIO_TXC

S3/5 GND

S4/7 AUDIO_TXFS JTAG_TDO Yes Controlled by alternative pin fus&lanTX_SYNC
Note:Signals also connected to JTAG intedaignal
MQS_RIGHT

S5/9 AUDIO_RXD JTAG_TCK Yes Controlled by alternative pin fuBétianRX_DATA
Note:Signals also connected to JTAG interface

S6/11 AUDIO_TXC JTAG_TDI Yes Controlled by alternative pin fuBétianTX_BCLK
Note:Signals also conneicte JTAG interfaared signal
MQS_LEFT

S7/13 AUDIO_TXD JTAG_TRST Yes Controlled by alternative pin fusetianTX_DATA
Note:Signals also connected to JTAG interface

S8/15 AUDIO_MCLK JTAG_TMS Yes Controlled by alternative pin fus&tlanMCLK
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Note:Signals also connected to JTAG interface

S9/17 GND

S10/19 SPDIF_IN

S11/21 SPDIF_OUT JTAG_MOD Yes Controlled by alternative pin function SPDIF_OUT
Note:Signals also connected to JTAG interface

S12/23 CAN2_TX UART2_CTS Yes Controlled by alterrepiin function CAN2_TX
Note:Signals also connected to LRARTS

S13/25 CAN2_RX UART2_RTS Yes Controlled by alternative pin function CAN2_RX
Note:Signals also connected to LBARITS

S14/27 CAN1_TX UART3_CTS Yes Controlled by alternative pin funétidh TX

S15/29 CAN1_RX UART3_RTS Yes Controlled by alternative pin function CAN1_RX

S16/31 GND

S17/33 LVDS1_D3_P

S18/35 LVDS1_D3_N
S19/37 GPI®
S20/39 LVDS1 D2 _P

S21/41 LVDS1_D2_N
S22/43 GND

S23/45 LVDS1 D1 P
S24/47 LVDSL DN

S25/49 GND

S26/51 LVDS1_DO_P
S27/53 LVDS1_DO_N
S28/55 GND

S29/57 LVDS1_CLK_P
S30/59 LVDSL CLK_N

S31/61 GND

S32/63 LVDSO_D3 P
S33/65 LVDSO_D3_N
S34/67 GPIG

S35/69 LVDS0_D2_P
S36/71 LVDSO_D2_N

S37/73 GND

S38/75 LVDSO_D1_P
S39/77 LVDS0_D1_N

S40/79 GND
S41/81 LVDS0_DO_P
S42/83 LVDSO0_DO_N

S43/85 GND

S44/87 LVDSO_CLK_P

S45/89 LVDSO_CLK_N

S46/91 I2GA_SDA UART4_RX Yes Controlled by alternative pin function 12C1_SDA
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S47/93 12GA_SCL UART4_TX Yes Controlled by alternative pin function 12C1_SCL
S48/95 12GB_SDA UART5_RX Yes Controlled by alternative pin functbISR2E
S49/97 12GB_SCL UART5_TX Yes Controllelly alternative pin function ISCR2

S50/99 HDMI/12€_SDA
S51/101 HDMI/12€_SCL

S52/103 TP_RST NAND_DQS Yes Controlled by alternative pin functiof GFBSO

S53/105 TP_IRQ GPIO1_l004 Yes Controlled by alternative pin functioh GB#O

Note:Signals also connected to AIN3

S54/107 DISP_PWR_EN  GPIO1_l002 Yes Controlled by alternative pin functioh GBEO
Note:Signals also connected td i GP102

S55/109 BL_PWR_EN GPIO1_I001 Yes Controlled by alternative pin functioh GB1O
Note:Signals also connected t0 &t GP1O1

S56/111 BL_PWM GPI01I008 Yes Controlled by alternative pin functioh PWM

Note:Signals also connecteld\WiM

S57/113 GND

S58/115 LCD_RO LCDDATAL6 Yes Controlled by alternative pin fub€idDATALE
S59/117 LCD_R1 LCD DATA17 Yes Controlled by alternative pin fuh€@@DATAL17
S60/119 LCD_R2 LCD DATA18 Yes Controlled by alternative pin fub€idDATAL8
S61/121 LCD_R3 LCD DATA19 Yes Controlled by alternative pin fuh€@DDATAL9
S62/123 LCD_R4 LCD DATA20 Yes Controlled by alternative pin fub€idDATA20
S63/125 LCD_R5 LCD DATA21 Yes Controlled by alternative pin fuh€iDATA21
S64/127 LCD_R6 LCD DATA22 Yes Controlled by alternative pin fuh€iRDATA22
S65/129 LCD_R7 LCD DATA23 Yes Controlled by alternative pin fub€idDATA23
S66/131 LCDGO LCD DATAO8 Yes Controlled by alternative pin fuh€iDATAO8
S67/133 LCD_G1 LCD DATAQ9 Yes Controlled by alternative pin fub€id®DATAO9
S68/135 LCD_G2 LCD DATA10 Yes Controlled by alternative pin fuh€i2DATAL0
S69/137 LCD_G3 LCD DATA11 Yes Controlled by alternative pin fub€idDATALL
S70/139 LCD_G4 LCD DATA12 Yes Controlled by alternative pin fuh€idDATAL2
S71/141 LCD_G5 LCD DATA13 Yes Controlled by alternative pin fuh€iDATAL3
S72/143 LCD_G6 LCD DATA14 Yes Controdld by alternative pin funti@ib DATA14
S73/145 LCD_G7 LCD DATA15 Yes Controlled by alternative pin fub€DATALS

S74/147 GND

S75/149 LCD_BO LCD DATAOQ0 Yes Controlled by alternative pin fub€iDATAOO
151 Non existing pin

153 Non eisting pin

155 Non existing pin

S76/157 LCD_B1 LCD DATAO1 Yes Controlled by alternative pin fuh€@DATAO0L
S77/159 LCD_B2 LCD DATAOQ2 Yes Controlled by alternative pin fuh€iDATA02
S78/161 LCD_B3 LCD DATAO3 Yes Controlled by alterrapin functidtCD DATA03
S79/163 LCD_B4 LCD DATA04 Yes Controlled by alternative pin fuh€@RDATAO4
S80/165 LCD_B5 LCD DATAO05 Yes Controlled by alternative pin fub€DATA0S
S81/167 LCD_B6 LCD DATAO06 Yes Controlled by alternative pin fuh€&dDATAO06
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S82/169 LCD_B7 LCD DATAOQ7 Yes Controlled by alternative pin fuh@BDATAO7

S83/171 LCD_CLK LCDPCLK Yes Controlled by alternative pin fubh€DRCLK

S84/173 GPIO7

S85/175 LCD_HSYNC LCDHSYNC Yes Controlled by alternative patiduhCD HSYNC

S86/177 LCD_VSYNC LCDVSYNC Yes Controlled by alternative pin fuh€@RNVSYNC

S87/179 LCD_ENABLE LCD DE Yes Controlled by alternative pin fuh€@DDE

S$88/181 GND

S89/183 AIN_VREF VDDA _ADC_3P3 Yes Signal connected to ADC referimput, i.MX 6UltraLite t
L13 and M13.

S90/185 AIN7

S$91/187 AIN6

S$92/189 AIN5

S93/191 AIN4

S94/193 AIN3 GPIO1_I04 Yes Note:Signals also connected to TP_IRQ

S95/195 AIN2 GPIO1_IO3 Yes Note:Signals also connected to GPIO4

S96/197 AIN1 GPIO1_IO02 Yes Note:Signals also connected to GPIO2 and DISP_PV

S97/199 AINO GPIO1_IO1 Yes Note:Signals also connected to GPIO1 and BL_PWR

S98/201 GND

S99/203 COM board specifi

S100/205 COM board specifi

S101/207  GND

S102/29 COM board specifi

S103/211  COM board specifi

S104/213  GND

S105/215  COM board specifi

S106/217  COM board specifi

S107/219  COM board specifi SNVS_TAMPER9 No

S108/221  COM board specifi SNVS_TAMPER8 Yes

S109/223  COM board spéxzif SNVS_TAMPER7 Yes

S110/225  COM board specifi (SNVS_TAMPERGE (Ye9 Note:Only available if ENET2 not mounted

S111/227  COM board specifi (SNVS_TAMPERS (Ye9 Note:Only available if ENET1 not mounted

S112/229  COM board specifi SNVS_TAMPER1 Yes Note:Signals also connected to GPIO6

S113/231  COM board specifi SNVS_TAMPERO Yes Note:Signals also connected to pin P86/180

S114/233  CSI_HSYNC CSI_HSYNC Yes Controlled by alternative pin fuB&iorSYNC

S115/235  CSI_VSYNC CSIVSYNC Yes Controlled byterinative pin funct@®l_VSYNC

S116/237  CSI_MCLK CSIMCLK Yes Controlled by alternative pin fuB&ioMCLK

S117/239  CSI_PCLK CSI_PIXCLK Yes Controlled by alternative pin fuBSioPIXCLK

S118/241 GND

S119/243  CSI_DO CSI_DATAO Yes Controllely alternative pin fundi&h _DATAO

S120/245 CSI_D1 CSI_DATA1 Yes Controlled by alternative pin fuBSioDATAL

S121/247  CSI_D2 CSI_DATA2 Yes Controlled by alternative pin fuBQioDATA2

S122/249  CSI_D3 CSI_DATAS3 Yes Controlled by alternatimefynctio@SI|_DATA3
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S123/251  CSI_D4 CSI_DATA4 Yes Controlled by alternative pin fuBSioDATA4
S124/253  CSI_D5 CSI_DATA5 Yes Controlled by alternative pin fuBSioDATAS
S125/255  CSI_D6 CSI_DATAG Yes Controlled by alternative pin fuGSIdPATAG

S126/257  CSI_D7 CSI_DATA7 Yes Controlled by alternative pin fuBSioDATA7

S127/259  GND

S128/261  CSI_D3 M
S129/263  CSI_D3_P
S130/265 GND

S131/267 CSI_D2_M
S132/269 CSI_D2_P
S133/271  GND

S134/273  CSI_D1_M
S135/275 CSI_D1 P

S136/277  GND

S137/279 CSI_DO_M
S138/281  CSI_DO_P
S139/283 GND
S140/285 CSI_CLK_M
S141/287 CSI_CLK_P

S142/289  GND

S143/291 SATA_TX_P
S144/293  SATA_TX_N
S145/295 GND

S146/297  SATA _RX_N

S147/299 SATA R P

S148/301  GND

S149/303  GND

S150/305 PCIE_CLK_P CCM_CLK1_P No Nonstandard pin allocation. Is a general differential ¢
output, positive signal

S151/307 PCIE_CLK_N CCM_CLK1 N No Nonstandard pin allocation. Is a general differential ¢
output, negative signal

S152/309 GND

S153/311 PCIE_TX_P

S154/313  PCIE_TX_N

S155/315  GND

S156/317 PCIE_RX_P

S157/319  PCIE_RX_N

S158/321  GND
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4 Pin Mapping

4.1 Functional Multiplexing on 1/0O Pins

There are a lot of different peliphesae theviX6UltraLit&oC. Many of these peripherals are
connected to the IOMUX block, that alld@spihéo beconfiguretb carry one of many (up to
nine different) alternative functions. This leave great flexibilifythctatadtiplexing scheme
for the pinthat satisfy the interface need for a particular application.

Some interfaces with specific voltage levels/drivers/transceivers have dedldS&d\vpis, like
6UltraLit@ins carrying these signals do not have amyafumciitiplexing possibilifiesse
interfaces are fixed.

To keep compatibility bet#&OM boards the EACOM specified pinning should be followed, but
in general there are no restrictions to select alternative pin multiplexing sthetidtmbitehe

COM Boardlote thatlelEACOMefinegins are nabnnected on soB&COM boards, typically
because an interface is not supported or there are not enough free pins in th@®eC. Further, s
EACOM board pins &pe specifimeaning that theses pinght not be compatible with other

EACOM boards. Usyme speciffiins may result in lost compatibility between EACOM boards, but
not always. Always check details between EACOM boards of interest.

If switchingetween EACOM board is not neededntimertiplexirogn be done without
considering the EACOM pin allocation. A custom carrier board design is needed in this case.

Functional multiplexingpisnallgontrolledia the Linux BSP. It asobe done directly via
registetOMUXC_SW_MUX_CTD RAwherexxxis the name of tihdX6UltraLit@in. For
more information about the register settingsiME®ttraLit®Reference Manfr@mNXP

Note that input functions that are available on multiple pins will require control teham.input multip
This is controlled via regiOIUXC_xxx_SELECT _IN#idTexxxis the name of the input

function. Again, for more information about the register settilgXfsitmlitgeference
ManuairomNXP

4.1.1 Alternative I/O Function List

There is amccompanying Excel document that lists all alternative functions for each available 1/O pin
Reset state (typically GPIO, ALT5 function, except for two pins) is shown as well as the EACOM
function allocation.

4.2 1/0O Pin Control

Each pin als@san additionabntrol register for configuring input hysteresis, pull up/down resistors,
pushpull/opedrain driving, drive strength andAtsyen this case, configuration is normally done

via the Linux BSP but it is possible to directly access the cositwhielgiate called
IOMUXC_SW_PAD_CTL_R&Mherexxxis the name of tlX6UltraLit@in For more

information about the register settings, is®e@healit&keference Man@r@mNXP

Note that most pins are configured as GPIO inputgkdgtimagiflown resistor, after reset.
When the bootloader (typichlipt) executes it is possible to reconfigure the pins.
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5 InterfaceDescription

This chapter lists details ghedifferenEACONhNterfaced hei.MX6UltraLitedatasheet and
user maual should always be consulteddetails about different funetnohsterfaceMany
interfaces are multiplexed on different pins and not available simultaneous

Note thahts chapter do not list all peripheral fusanitadse on the i.MXfaUite So®nly the
ones related to the EACOM specificatadha¥aitable interfaces, coGialpter 4External
Signals and Pin MultiplexitdXP'sMX 6UltraLite Applications Processor Reference Manual
(document id: IMX6ULRM).

Example of pdrgral blocksotlisted in this chapter are listed below (see document IMX6ULRM for
details). Some of the blocks have multiple instances.

)l

CCM Clock Controller Module

Besides internal clocks, this peripheral can generate external clocks.

EIM- Externahterface Module

This peripheral provides asynchronous access to deviceslikehrs&tfEide and
synchronous access to devices witklBikbiike or PSRAMe interface.

EPIT- Enhanced Periodic Interrupt Timer

This peripheral is ab®imer thatovides precise interrupts.

GPT- General Purpose Timer

This peripheral is ab®general purpose timer with capture and trigger functions.
KPP-Keypad Port

This peripheral provides a keypad matrix interface.

QSP} Quad Serial Peripheral Interface

Thé peripheral provides an interface to serial flash devices with up to 4 bidirectional data
lines.

SDMA Smart Direct Memory Access Controller

This peripheral providesdi@st transfebetween peripheral I/O devices and
internal/external memories

SIM- Subscriber Identification Module

This peripheadovides communication to SIM cards or Eurpeliippbrene cards that
are compatible with ISO/IEGZF8idhdards.

TSC-Touch Screen Controller

This periphemade the ADC inputs to provideiged4bwire touch screen interface.
WDOG Watchdog Timer

This peripheiiadplements a watchdog timer.

There is an accompanying Excel document that lists all alternative functions for each available 1/0
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5.1 Analogue Inputs
This section lists signals refatedalog inputs.

The MX6UltraLit&oC hatvolO (singlended input) chanb2bitresolutioADC moduldsat

shares the sam@pins channel for chanfélis can be useful for setting up different sample rates.
A sample rate of up to about thtHze configured. Input voltage range is from ground to
ADC_VREFH voltage.

Not only do ttwoADCblocksnputs overlggin for pin. The analog inputs overlap GPIO1_1000
GPIO1_100Bour of the analogue inputs have been allocated to EACOM pibslasee table

EACOM Board EACOM Board i.MX Remarks

/O  Description

Pin

6UltraLite
Ball Name

Name

S97/199 AINO GPIO1_IO0: Al  Analog input#o ADC#1 Note:Signais also connected2ACOM
(P140/288 (GPIO1) and ADC#2 signal$SPIO01 and BRWR_EN
(S55/109) (BL_PWR_EN)
S96/197 AIN1 GPIO1_I00: Al Analog input #2 to ADC Note:Signais also connected2ACOM
(P139/286 (GPIO2) and ADC#2 signal$sPI02 and DISP_PWR_EN
(S54/107) (DISP_PWR_E}
S95/195 AIN2 GPIO1_I00: Al Analog input #3 to ADC Note:Signais also connected2ACOM
(P3/6 (GPIO4) and AC#2 signalGP104
S94/193 AIN3 GPIO1_I00: Al  Analog input #4 to ADC Note:Signais also connected2ACOM
(S53/105) (TP_IRQ) and ADC#2 signalfP_IRQ
S93/191 AIN4 Not connected
S92/189 AINS Not connected
S91/187 AIN6 Not connected
S90/185 AIN7 Not connected
S89/183 AN _VREF AO Positive reference volta Signal connected to ADC reference inj
for ADC inputs (not i.MX 6UltraLite ball L13 and M13
related to VADC inputs; . .
Note this is not an inpottage, but rathe
an observation of internal reference va

Note that the GPIO default configuration is to have the pin keeper functionality enabled. The keepel
causes an undesired jump behavior in ADC. To avoid the problem, disablstetpgitiefore

ADC.

The rest of the analogue inputs are available on the following EACOM pins.

EACOM Board EACOM Board

Pin

i.MX
6UltraLite
Ball Name

Name

I/O  Description

Remarks

P66/132 USB_0O1_OTG_| GPIO1_lO00 Analog input #0 to
ADC#1 and ADC#2
P89/18 USB_H2_DN GPIO1_I005 Al  Analog input #5 to Note that pin GP1O1_1005 function a
ADC#1 and ADC#2 signal SD1_VSELECT and is connec|
SD_VSEL on PF3000 PMIC. The sigl
can be used if the SD1 interface is ng
used.
P101/210 COM board (GPIO1_l@) Al  Analog input #6 to Note Only available if ENET1 and EN
specific ADC#1 and ADC#2 are not mounted.
P100/208 COM board (GPIO1_I007 Al  Analog input #7 to Note Only available if ENET1 and EN
specific ADC#1 and ADC#2 are not mounted.
P138/284 PVWM GPIO1_I008 Al Analog input #8 to Note:Signals also connected to EACQ
S56/111 BL_PWM ADC#1 and ADC#2 signaPWM an8L_PWM
P4/8 GPIO3 GPIO1_I009 Al  Analog input #9 to
ADC#1 and ADC#2
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5.2 CSI- Parallel Camera Interface
This section lists signals related to 8&M&& Interface (CSI) functions.

The MX6UltraLit&oC hasneCSl interfaces that allows direct connection to CMOS image sensors,
or cametdor short. The interface prodideendarparallel CSI camera interface port. The CSI

parallel data porte ap to 24 bits. It is designed to suppR&B888/YUV444, CCIR656 video
interface,/8/24bit YCbCiYUV or RGB, and 8/&08iiBayer (also called "raw") data input.

TheEACOM Board specificatiefines antidit parallel camera interface. INotifference in pin
numbering and internal data bus numbering. The table below lists the pin assignment according to
EACOM Board specification

EACOM EACOM Boarc i.MX 6UltraLite  I/O  Description RENES

Board Pin

Name

Ball Name

S116/237  CSI_MCLK CSI_MCLK (0] CMOS Sensor Master Clock

S117/239 CSI_PCLK CSI_PIXCLK | Pixel Clock

S114/233 CSI_HSYNC CSI_HSYNC | Horizontal Sync

S115/235 CSI_VSYNC CSI_VSYNC | Vertical Sync (Start Of Fram

S119/243  CSI_DO CSI_DATAO00 | Data Sensor Signal Signal callezi.DAA[2] iternally.
S120/245 CSI_D1 CSI_DATAO01 | Data Sensor Signal Signal callezbi. DATA[3jternally.
S121/247  CSI_D2 CSI_DATA02 | Data Sensor Signal Signal callezsi. DATA[#jternally.
S122/249  CSI_D3 CSI_DATAO03 | Data Sensor Signal Signal callexi. DATA[Shternally.
S123/251  CSI_D4 CSI|_DATA04 | Data Sensor Signal Signal callezki. DATA[@jternally.
S124/253  CSI_D5 CSI_DATAO05 | Data Sensor Signal Signal callezsi. DATA[Hternally.
S125/255  CSI_D6 CSI_DATAO06 | Data Sensor Signal Signal caticsi.DATA[&ternally.
S126/257  CSI_D7 CSI_DATAO07 | Data Sensor Signal Signal callezsi. DATA[@jternally.

The table below lists these the alternative pin locations are.

EACOM Board
Name

i.MX 6UltraLite /O Description
Ball Name

Remarks

S59/117 LCD_R1 LCD_DATA17 Data Sensor Signal Alternative location for csi.DATA[O]
P128/264 UARTC_RXD UART3_RX | Data Sensor Signal Alternative location for csi.DATA[0]
S58/115 LCD_RO LCD_DATA16 | Data Sensor Signal Alternative location foDésTA[1]
P129/266 UARTC_TXD UART3_TX | Data Sensor Signal Alternative location for csi.DATA[1]
S75/149 LCD_BO LCD_DATAO00 | Data Sensor Signal Alternative location for csi.DATA[2]
P137/282 UARTA_TXD UART1_TX | Data Sensor Signal Alternative locationc&irDATA[2]
S76/157 LCD_B1 LCD_DATAO01 | Data Sensor Signal Alternative location for csi.DATA[3]
P134/276 UARTA_RXD UART1_RX | Data Sensor Signal Alternative location for csi.DATA[3]
S77/159 LCD_B2 LCD_DATA02 | Data Sensor Signal Alternative location ¢si.DATA[4]
P135/278 UARTA_CTS UART1_CTS | Data Sensor Signal Alternative location for csi.DATA[4]
S78/161 LCD_B3 LCD_DATA03 | Data Sensor Signal Alternative location for csi.DATA[5]
P136/280 UARTA_RTS UART1_RTS | Data Sensor Signal Alternative lation for csi. DATA[5]
S79/163 LCD_B4 LCD_DATA04 | Data Sensor Signal Alternative location for csi.DATA[6]
P133/274 UARTB_TXD UART2_TX | Data Sensor Signal Alternative location for csi.DATA[6]
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S80/165 LCD_B5 LCD_DATAO05 | Data Sensor Signal Alternativedtation for csi.DATA[7]
P130/268 UARTB_RXD UART2_RX | Data Sensor Signal Alternative location for csi.DATA[7]
S81/167 LCD_B6 LCD_DATAO06 | Data Sensor Signal Alternative location for csi.DATA[8]
P131/270 UARTB_CTS UART2_CTS | Data Sens@&ignal Alternative location for csi.DATA[8]
S12/23 CAN2_TX
S82/169 LCD_B7 LCD_DATAO7 | Data Sensor Signal Alternative location for csi.DATA[9]
P132/272 UARTB_RTS UART2_RTS | Data Sensor Signal Alternative location for csi.DATA[9]
S13/25 CAN2_RX
S60/119 LCD_R2 LCD_DARA18 | Data Sensor Signal Alternative location for csi.DATA[10]
S14/27 CAN1_TX UART3_CTS | Data Sensor Signal Alternative location for csi.DATA[10]
S61/121 LCD_R3 LCD_DATA19 | Data Sensor Signal Alternative location for csi.DATA[11]
S15/29 CAN1_RX UART3RTS | Data Sensor Signal Alternative location for csi.DATA[11]
S62/123 LCD_R4 LCD_DATA20 | Data Sensor Signal Alternative location for csi.DATA[12]
S63/125 LCD_R5 LCD_DATA21 | Data Sensor Signal Alternative location for csi.DATA[13]
S64/127 LCD_R6 LCDDATA22 | Data Sensor Signal Alternative location for csi.DATA[14]
S49/97 12GB_SCL UART5_TX | Data Sensor Signal Alternative location for csi.DATA[14]
Note:
S65/129 LCD_R7 LCD_DATA23 | Data Sensor Signal Alternative location for csi.DATA[15]
S48/95 12GB_SDA UARTS5_RX | Data Sensor Signal Alternative location for csi.DATA[15]
Note:
P99/206 COM board specit (ENET1_RXDC | Data Sensor Signal Alternative location for csi.DATA[16]
Note:Only available if ENET1 not mounteg
S66/131 LCD_GO LCD_DATAO08 | Daa Sensor Signal Alternative location for csi.DATA[16]
P98/204 COM board specit (ENET1_RXD1 | Data Sensor Signal Alternative location for csi.DATA[17]
Note:Only available if ENET1 not mounteg
S67/133 LCD_G1 LCD_DATA09 | Data Sensor Signal Alternatérlocation for csi.DATA[17]
P97/202 COM board specii (ENET1_CRS_ | Data Sensor Signal Alternative location for csi.DATA[18]
bv) Note:Only available if ENET1 not mounteg
S68/135 LCD_G2 LCD_DATA10 | Data Sensor Signal Alternative location for csi.D8TA[1
P95/198 COM board specii (ENET1_TXDO | Data Sensor Signal Alternative location for csi.DATA[19]
Note:Only available if ENET1 not mounteg
S69/137 LCD_G3 LCD_DATA11 | Data Sensor Signal Alternative location for csi.DATA[19]
P94/196 COM board spéci (ENET1_TXD1 | Data Sensor Signal Alternative location for csi.DATA[20]
Note:Only available if ENET1 not mounted
S70/139 LCD_G4 LCD_DATA12 | Data Sensor Signal Alternative location for csi.DATA[20]
P93/194 COM board specit (ENET1_TXEN | Data Sesor Signal  Alternative location for csi.DATA[21]
Note:Only available if ENET1 not mounted
S71/141 LCD_G5 LCD_DATA13 | Data Sensor Signal Alternative location for csi.DATA[21]
P92/192 COM board specit (ENET1_TX_C | Data Sensor Signal Alternativedation for csi.DATA[22]
K) Note:Only available if ENET1 not mounted
S72/143 LCD_G6 LCD_DATA14 | Data Sensor Signal Alternative location for csi.DATA[22]
P96/200 COM board specit (ENET1_RXEF | Data Sensor Signal Alternative location for csi.DATA[23]
Noe: Only available if ENET1 not mounted
S73/145 LCD_G7 LCD_DATA15 | Data Sensor Signal Alternative location for csi.DATA[23]
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P89/186 USB_H2 DN GPIO1_I005 | CSI Field Signal Alternative location for csi.FIELD

Note that pin GPIO1_l005 function as sig
SOL_VSELECT and is connected to SD_\
on PF3000 PMIC. The signal can be used
SD1 interface is not used.

S52/103 TP_RST NAND_DQS | CSI Field Signal Alternative location for csi.FIELD
P4/8 GPIO3 GPIO1_I1009 | Horizontal Sync Alternative locationcirHSYNC
P101/210 COM board specif (GPIO1_1006) O CMOS Sensor Mast Alternative location for csi. MCLK
Clock
Note:Only available if ENET1 and ENET2
not mounted
P100/208 COM board specit (GPIO1_I007) | Pixel Clock Alternative location for e6CPK
Note:Only available if ENET1 and ENET2
not mounted
P138/284 PWM GPIO1_l008 | Vertical Sync (Start' Alternative location for csi.VSYNC
S56/111 BL_PWM Frame)

The CSI can support connection with the sensor as follows.

1 To connect with oreit®ensor, the sensor data interface should connect to CSI_DATA[9:2].
This is the method that is supportedB®CGR#M Board specification

I To connect with onebitGensor, the sensor data interface should connect to
CSI_DATA[9:0].

I To connect with onebit&ensor, the sensor data interface should connect to
CSI_DATA[15:0].

1 To connect with onebidlata, either video gassugh or TV Decoder input, the sensor
data interface should connect to CSI_DATA[23:0].

The CSI input data format mapping is stieatatie below.
Internal CSI EACOM CCIR656 Generic YCbCr422 YCbCr422 RGB565 RGB666 RGB888/ RGB888 TVdecoder

Signal Name Board 10 bit 2 Cycle 1Cycle 1Cycle 1Cycle YUV4444 1Cycle YCDbCr
Name 3 Cycle 1 Cycle
CSI1_DATAQ0 Ge0 Co BO B4 BO Cr0
CSI1_DAAD1 Gel C1 Bl B5 B1 Crl
CSI1_DATA02 CSI_DO CO/YO Ge2 YO0/CO Cc2 B2 BO RO/G0/BO B2 Cr2
CSI1_DATAO3 CSI_D1 C1/Y1 Ge3 Y1/C1 C3 B3 B1 R1/G1/B1 B3 Cr3
CSI1_DATA04 CSI_D2 C2/Y2 Ge4 Y2/C2 C4 B4 B2 R2/G2/B2 B4 Crd
CSI1_DATAO05 CSI_D3 C3/Y3 Geb5 Y3/C3 C5 GO B3 R3/G3/B3 B5 Cr5
CSI1_DATAO06 CSI_D4 C4/Y4 Geb6 Y4/C4 C6 G1 B4 R4/G4/B4 B6 Cr6
CSI1_DATAQ7 CSI_D5 C5/Y5 Ge7 Y5/C5 c7 G2 B5 R5/G5/B5 B7 Cr7
CSI1_DATA08 CSI_D6 C6/Y6 Ge8 Y6/C6 YO G3 G4 R6/G6/B6 GO Cbo
CSI1_DATAQ9 CSI_D7 C7/Y7 Ge9 Y7/C7 Y1 G4 G5 R7/G7/B7 G1 Chl
CSI1_DATA10 Y2 G5 GO G2 Cb2
CSI1_DATA11 Y3 RO Gl G3 Cb3
CSI1_DATA12 Y4 R1 G2 G4 Ch4
CSI1_DATA13 Y5 R2 G3 G5 Cb5
CSI1_DATA14 Y6 R3 G4 G6 Ch6
CSI1_DATA15 Y7 R4 G5 G7 Cb7
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CSI1_DATA16 R4 RO YO
CSI1_DATA17 Y5 R1 Y1l
CSI1_DATA18 RO R2 Y2
CSI1_DATA19 R1 R3 Y3
CSI1_DATA20 R2 R4 Y4
CSI1_DATA21 R3 R5 Y5
CSI1_DATA22 R4 R6 Y6
CSI1_DATA23 R5 R7 Y7

5.3 Display InterfaceParallel RGB LCD
This sectigoresentsignals rated taheEnhanced LCD Interface (eLCDIF).

The MX6UltraLit&oC has display and graphics subsystemedgitatedomponents:
1 PXP pixgdipeline: pixel/image processing engine for LCD display
1 LCD interface (LCDIF), whibhbit parallel RGB L@@iface
1 CSlinterfacetiMip to 24it parallel interface for image sensor
The picture below shows thdévighstructure of the display and graphics subsystéfiXin the i

6UltraLite
Camera
Input — csl > 9
£ | »| DRAM
L]
k=
=
LCD Panel ‘ LCDIF L é
Display [ a
PXP - >

Thei.MX6UltraLit€OM boattdas allocated pins (according EA@@M Board specification

one parallel camera input gadtadleRGBLCD outpuThe EACOM pins for LVDS, HDMI and
MIPIDSloutput interfazare not allocated sined.¥X 6UltraLite SoC does not support these
interfaces. The parallel camera interface is presentedif.section

This section lists signals for the parallel RGB LCD interface.

The LCDIF supports one digthyp t@36&768pixel resolution (WX@Apit coloand 60Hz
update rate

TheEACOM Board specificatiefines a 24it parallel LCD interface. The table below lists the pin
assignment accordinBAGOM Board specificatiar best portabilitg iecommended to always
have the LCD interface runningoibr2dde. If less bits are needed in a specific LCD
implementation the LSB bits of each color is just ignored, see the three rightmost columns.
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S75/149

EACOM
Board Name

LCD_DATAO(

i.MX @ltraLite
Ball Name

LCD_DAADO

Color Config. Color Config. Color Config.

for 16bit for 18bit for 16bit for 18bit

565RGB 666RGB 565RGB if 666RGB if
interface set to interface set
24hbit to 24bit

Color Config.  Color Config.
for

24bit 888RGB

S76/157

LCD_DATAO1

LCD_DATAO1

S77/159

LCD_DATAO:

LCD_DATAQ02

S78/161

LCD_DATAO:

LCD_DATAO3

S79/163

LCD_DATAO0¢

LCD_DATAO04

S80/165

LCD_DATAO:

LCD_DATAO5

S81167

LCD_DATAO¢t

LCD_DATAO06

S$82/169

LCD_DATAO:

LCD_DATAOQ7

S66/131

LCD_DATAO¢

LCD_DATAO08

S67/133

LCD_DATAO¢

LCD_DATAQ09

S68/135

LCD_DATAL(

LCD_DATA10

S69/137

LCD_DATA11

LCD_DATA1

S70/139

LCD_DATAIL:Z

LCD_DATA12

S71/141

LCD_DATA1:

LCD_DATA13

S72/143

LCD_DATA1«

LCD_DATA14

S73/145

LCD_DATA1:

LCD_DATA15

S58/115

LCD_DATA1¢t

LCD_DATA16

S®/117

LCD_DATA1:

LCD_DATA17

S60/119

LCD_DATA1¢

LCD_DATA18

S61/121

LCD_DATA1¢

LCD_DATA19

S62/123

LCD_DATA2(

LCD_DATA20

S63/125

LCD_DATA21]

LCD_DATA21

S64/127

LCD_DATAZ:

LCD_DATA22

S65/129

LCD_DATA2:

LCD_DATA23

S85/175

LCD_HSYNC

LCD_HSYNC

Horizontal (line) synchronization

S86/177

LCD_VSYNC

LCD_VSYNC

Vertical (frame) synchronization

S87/179

LCD_ENABLI

LCDDE

Data enable

S83/171

LCD_CLK

LCD_CLK

O] Ol O] O] Of Ol ©| O] Of O ©] O] Of ©f O] O] Of ©| O] O] Of ©| O] O] ©f ©f O] ©O

Pixel (dot)atk

TheEACOM Board specificatias allocated some additional signals that are typically needed to
implement an LCD interface. The table below list these signals.

EACOM
Board Pin

EACOM Board

Name

i.MX @ltraLite
Ball Name

Remarks

I/0  Description

S56/11 BL_PWM GPIO1_I008 (e} PWAM signal to control backli Signal is connected to PWM1_OU
(P138/284) (PWM) contrast.

S55/109 BL_ PWR_EN GPIO1_IO001 (0] Power control for backlight.

(P140/288) GPIO1 Active high

(S97/199)  AINO

S54/107 DISP_®WR_EN GPIO1_l002 O  Power control for LCD powe Signal is connected to GPIO1_|O
(P139/286) (GPIO2) supply. Active high

(S96/197)  (AIN1)
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S53/105 TP_IRQ GPIO1_I004 | Interrupt from touch controlle Signal is connected to GPIO1_|O
(S94/193)  (AIN3)

S52/103 TP_RST NAND_DQS O  Reset signal to touch control Signal is connected to GPIO4_IO
Active low
S47/93 12GA_SCL UART4_TX 1/0  Clock signal of 12C channel . It is recommended to connect the

LCD touch controller (if 12C interfd
to this channel.

S46/91 I2GA_SDA UART4RX /0 Data signal of I2C channel A It is recommended to connect the
LCD touch controller (if 12C interfd
to this channel.

S49/97 12GB_SCL UART5_TX 1/0  Clock signal of 12C channel |

S48/95 12GB_SDA UART5_RX /0 Data signal of I2C channel B

Note that the eLCDIF peripheral in the i.MX 6UltraLite SoC also dikgpditplsiPidterfaces.
See chapter 34 in IMX6ULRM for more details.
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5.4 Digital Audio Interface: SynchrondusliolnterfacgSAl)

This sectigoresents the audio subsystem pempoodules. It dists signals related to the
Synchronousudidnterface @). Subsequent sections lists the other audio interfaces (SPDIF and
MQS).

The picture belpvwovides an overview of each of the audio subsystem component modules

ARM -~
L was B, Audioon
7 . PWM

, \
y L
\

’
’ \

\
\

e e e e e e e e e e
N

System Bus  /
SDMA —/

| SAI1_3 I:I SPDIF
] /

SPBA

The key blocks are:

1 The synchronous audio interface (SAI) Supdopiex serial interfaces with frame
synchronization such as 12S, AC97, TDM and codec/DSP hee®fatesnsists of
indepndent transmitter and receiver sections, each section with its own clock generator.
It isthe three instanceshid interface that is presented in this section.

1 The Sony/Philips Digital Interface (&RidfApdule is a stereo that allows the processor
transmit digital audio over it using the IEC60958 atamantienarketormat
See sectiob5for more details about this interface.

I ASRC (asynchronous sample rate converter) converts the safgpbignedte
associated to an input clock into a signal associated to a different output clock.

See chaptéd6in IMX6ULRM for more details.

1 MQS is used to generate medium quality audio via a standatdeSRIOntagace.

See sectiob.6for more details about this interface.

The table below lists pins that have been allocated accoeh@hitBeard specificaliba
SAl2port is used wihinchronougransmit and receive sections (meanirgndmittand receive
share the clock and frame synch signals).

EACOM EACOM Board i.MX ®ltraLite 1/O Description REINENS]

Board Pin  Name Ball Name

S5/9 AUDIO_RXD JTAG_TCK | Data receive signal Ch#3 Alternative function SAI2_RXD
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Note:Signal is also connedtedTAG
interface
S6/11 AUDIO_TXC JTAG_TDI (@) Transmit clock signal Ch#3. Al Alternative function SAI2_TXC
(S2/3) (MQS_LEFT) work as Receive clock signal C . )
Note:Signal is also connected to JTA
interface and signal MQS_LEFT
S7/13 AUDIO_TXD JTAG_TRS (0] Data transmit signal Ch#3 Alternative function SAI2_TXD
Note:Signal is also connected to JTA
interface
S4/7 AUDIO_TXFS JTAG_TDO (0] Transmit Frame sync signal Ct Alternative function BAXFS
(S1/1) (MQS_RIGHT) Also work as Receive Frame s . )
signal Ch#3 Note:Signal is also connected to JTA
interface and signal MQS_RIGHT
S8/15 AUDIO_MCLK JTAG_TMS (0] Clock output signal Alternative function SAI2_MCLK
Note:Signal is also connected to JTA
interface

The table below lists pins available $étithterface.

EACOM EACOM Board  i.MX ®ltraLite /O Description Remarks

Board Pin  Name Ball Name

S120/245 CSI_D1 CSI_DATA1 I/O  Audio Master Clock Alternative function SAI1_MCLK
S75/149 LCD_BO LCD_DATAOO0 1I/0O Audio Master Clock Alternative function SAILLWIC
S122/249  CSI_D3 CSI_DATA3 I/O  Receive Bit Clock Alternative function SAI1_RX_B(
S125/255 CSI_D6 CSI_DATA6 | Receive Data Alternative function SAI1_RX_DA
S78/161 LCD_B3 LCD_DATAO3 | Receive Data Alternative function SAI1_RX_DA
S121/247  CSI_D2 CSI_DATA2 /0  Receive Frame Sync Alternative function SAI1_RX_S
S124/253 CSI_D5 CSI_DATA5 /O Transmit Bit Clock Alternative function SAI1_TX_Bd
S77/159 LCD_B2 LCD_DATA02 1I/O Transmit Bit Clock Alternative function SAI1_TX_Bd
S126/257 CSI_D7 CSI_BTA7 (@) Transmit Data Alternative function SAI1_TX_DA
S79/163 LCD_B4 LCD_DATA04 O Transmit Data Alternative function SAI1_TX_DA
S123/251 CSI_D4 CSI_DATA4 /O  Transmit Frame Sync Alternative function SAI1_TX_SVY
S76/157 LCD_B1 LCD_DATA01 |I/O Transmitrame Sync Alternative function SAI1_TX_SY

Besides the SAI port #2 signals allocatdelAC @il Board specifictiere are more
(alternative) pins for the SAI2 interface. The table below lists these pins.

EACOM EACOM Board i.MX 6UtaLite /O Description Remarks

Board Pin  Name Ball Name

P7/14 SD_CLK SD1 _CLK /O Audio Master Clock Alternative function SAI2_MCLK
P10/20 SD_D2 SD1_DATA2 | Receive Data Alternative function SAI2_RX_DA
P8/16 SD_CMD SD1_CMD /O  Receive Frame Sync Alternative functi®Al2_RX_SYNG
P5/10 SD D1 SD1_DATA1 /O Transmit Bit Clock Alternative function SAI2_TX_B(
P9/18 SD_D3 SD1_DATAS3 (0] Transmit Data Alternative function SAI2_TX_DA
P6/12 SD_DO SD1_DATAO /O Transmit Frame Sync Alternative function SAI2_TX_SY

The tale below lists pins available f8AiReinterface

EACOM
Board Pin

EACOM Board

Name

i.MX 6UltraLite

Ball Name

110

Description

Remarks
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S83/171 LCD_CLK LCD_PCLK /O Audio Master Clock Alternative function SAI3_MCLK
S67/133 LCD_G1 LCD_DATAQ09 /O Audio Mister Clock Alternative function SAI3_MCLK
S69/137 LCD_G3 LCD_DATA11 1I/O Receive Bit Clock Alternative function SAI3_RX_BC(
S72/143 LCD_G6 LCD_DATA14 | Receive Data Alternative function SAI3_RX_DA
S86/177 LCD_VSYNC LCD_VSYNC /O Receive Frame Sync Alernative function SAI3_RX_SY
S68/135 LCD_G2 LCD_DATA10 I/O Receive Frame Sync Alternative function SAI3_RX_S

S71/141 LCD_G5 LCD_DATA13 /O Transmit Bit Clock Alternative function SAI3_TX Bd
S85/175 LCD_HSYNC LCD_HSYNC /O Transmit Bit Clock Altenative function SAI3_TX_BC
S73/145 LCD_G7 LCD_DATA15 O Transmit Data Alternative function SAI3_TX DA
S70/139 LCD_G4 LCD_DATA12 1I/O Transmit Frame Sync Alternative function SAI3_TX_SY
S87/179 LCD_ENABLE LCD_DE I/O  Transmit Frame Sync Alternativeifiction SAI3_TX_SYN

5.5 Digital Audio Interface: S/PDIF
This section lists signals related to the Sony/Philips Digital Interface (SPDIF) function.

The .MX6UltraLit&oC has one SPDIF interface, which is a stereo transceiver that allows the
processor toaeive and transmit digital audio according to the AES/EBU IEC 60958 standard.

TheEACOM Board specificatadimes one input and one output SPDIF i@eifaite output pin
has been allocaté&tie table below lists the pin assignment accEAdiQlyltBoard specification

EACOM
Board Pin

EACOM Board i.MX ®ltraLite
Name Ball Name

Remarks

/0 Description

S10/19 SPDIF_IN |

Not connected

Input line

S11/21 SPDIF_OUT JTAG_MOD O  Output line signal Note:This pin is also connected to the JTAG in

There are alternative locations for the SPDIF pins as well as some clock signals that are not used v
often. The table below lists these alternative pin locations.

EACOM EACOM i.MX @ltraLite I/O  Description REINENS]

Board Pin  Board Name Ball Name

P4/8 GPIO3 GPIO1_I009 | Input line Alternative function SPDIF_IN
S66/131 LCD_GO LCD_DATAO08 | Input line Alternative function SPDIF_IN
P7/14 SD_CLK SD1_CLK | Input line Alternative function SPDIF_IN
P134/276 @ UARTA_RXD UART1_RX | Input line Alternative functiSPDIF_IN
S56/111 BL_PWM GPIO1_1008 (0] Output line signal Alternative function SPDIF_OUT
P138/284 PWM

S80/165 LCD_B5 LCD_DATAO05 O Output line signal Alternative function SPDIF_OUT
P8/16 SD_CMD SD1_CMD (0] Output line signal Alternative function SPDIF_OUT
P137/282 UARTA_TXD UART1_TX O Output line signal Alternative function SPDIF_OUT
S79/163 LCD_B4 LCD_DATA04 (0] SR clock signal Alternative function SPDIF_SR_d
S81/167 LCD_B6 LCD_DATAO6 O Lock signal Alternative function SPDIF_LOCK
S82/169 LCD_B7 LCD_DAA07 | External clock signal Alternative function SPDIF_EXT |
S52/103 TP_RST NAND_DQS | External clock signal Alternative function SPDIF_EXT |

5.6 Digital Audio Interface: MQS
This section lists signals related to the Medium Quality Sound (MQS) function
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