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Tablel: Revision History

Revision Date Notes

1.0 Jun24, 2018 Initial - Preliminary

1.04 Oct 9, 2018 Pre-Release

1.05 Nov 29, 2018 | CPU speed updated
Release:

1) J3 pinout change
2) Output power supplies section changed
3) DMIC lines voltage change

1.1 Sep 19, 202

1) Block diagram changed to follow the design
1.2 Feb 4, 2020 2) J1.76, J1.78 Ball number changed
3) J1.76, J1.78, J4.47 GPIO number fixed

1.3 Jun 4, 2020 SPEARIX8 Power Consumption table chauige

1) JTAG Pinout changed. Note added.

1.4 Sep 21, 2020 2) LDO3 Note added.

1) J3 pinout change to reflecbrrect RGMII bypass connections
15 Nov 1, 2020 2) RGMII Section updated to correct bypass connections
3) UARTS3 Table updated to reflect correct RGMII bypass conneqg

1) HDMI RX Section removed
1.6 Jan 25, 2021 2) MLB Section Removed

Removed due to NXP P@BR012002|

1) Updated section 9.7 Boot configuration table

L7 Jull2, 2021 2) Updated section 5.2.1
1) RGMISectionVoltageinformationadded
= S 2) EEPROM Information added
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TheSPEARIX8offers high-performance processing falow-power Systerron-Module.
The productis based on the NXP i.M&®B! comprehensive multimedia device targeting higihd
automotive and industrial market segments. The chip is built using a leading edge procdsigve ac
both high performances and lepower consumption. The chip relies on a powerful falbherent
core complex based on a dual (2x) Coe®2 cluster for useases requiring high computing
performances and a quad (4x) CorH&%3 cluster running most dfie use cases at a lowpower
consumption.
Graphics processing is handled by two (2x) Graphics Processing Units (GPU) supporting
the latest graphic APIs including OpenVX for computer vision. Video is managed by a
dedicated video engine decoding formatsluding HEVC (H.265) up to 4K60, and
encoding in H.264 up to 1080p60. The chip provides various display interfaces that
supports up to four displays.
Thisheterogeneouamulticore processin@rchitecture enables the device to run an open operating

systemA 1S [AYydzE | YR |y w¢h{ -M4achr&for@meGabdveechrifycriticdly G K S
tasks.

TheSPEARIX8provides an ideal building block for simple integration with a wide range of products
in target markets requiring higherformance processing thi low power consumptiongompact size
and a vencosteffectivesolution.

Supporting products:

1 SPEARIX8MCustomBoard evaluation board
V CarrierBoard, compatible wittsPEAIX8
V  Schematics

1 VARDVKSR full development kit, including:
V SPEAIRIX8MCustomBoard

V SPEARMX8
V Display and touch
V Accessories and cables

1 O.S support
V Linux BSP
V Android

Contact Variscite support services for further informatimmilto:support@variscite.com

SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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NXP i.MX8M series SOC

0 4x Cortex A58p to @1.2 GHz at 1.0V
2x Cortex A78p to @ 18 GHz at 1.0V
2x Cortex M4 @ 26MHz
i.MX8M 4 x Cortex A53, 2x Cortex A72
Hccall ! waW4 / 2N SEn
Up to 4GB LPDDR4 RA1600Mhz

0 8-hit up to 64GB eMMC boot and storage
Display Support

0 1xLVDS TX 1080p capable

0 1xLVDS TX 720p (optional 1080 if no DSI)

o HDMIeDP/DP

o MIPI DSWith 4 data lanes
Networking

0 2x10/100/1000 Mbit/s Ethernet Interface

o Certified WAFi 802.11 ac/a/b/g/n

0 Bluetooth: 4.2/BLE
Camera

0 2xCSk CMOSzrialcameralnterface4 lanes each
Audio

0 AnalogStereo lingn

o0 Analogheadphones out

o Digitalmicrophone

o 6xDigital audio (SAIl, SPDIF)

O OO 0O

o IxUSB3.00TG
0 1IxUSR.0O0TG
0 1xUSB2.0HSIC
Other Interfaces
o SDOMMC
0 2xPCles20
0 SATA
0 Serial interfaces (ECSPI, QSPI, 12C, UMIGCAN
o GPIOs
Single powesupply 3.35v¢4.5vV
Dimensions (WLxH):  55.0 mm x 68.0 mm x 4.7 mm
Industrial temperature rangel(*Cto 85°C

SPEAR -MX8 V1.x Datasheet
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This sectiosummarizes the main hardware building blocks ofSRREARIXE

51b - Aa® ya

5.1.1 Overview

The i.MX8QM is a fully comprehensive multimedia device targetingdrighautomotive and

industrial market segments. The chip is built using a leaddge process to achieve both high
performances and loypower consumption. The chip relies on a powertilyfcoherent core

complex based on a dual (2x) CorER2 cluster for useases requiring high computing

performances and a quad (4x) CorH&%3 cluster running most of the use cases at a lepmwyer
consumption.

Graphics processing is handled by two) @xaphics Processing Units (GPU) supporting the latest
graphic APlIs including OpenVX for computer vision. Video is managed by a dedicated video engine
decoding formats including HEVC (H.265) up to 4K60 and encoding in H.264 up to 1080p60. The chip
provides various display interfaces that supports up to four displays.

To feed data to those high demanding blocks, i.MX8QM has two DRAM controllers supporting
DDR4 and LPDDR4 memory types.

The i.MX8QM provides additional computing resources and peripherals:

1 A dedicated system control unit and a dedicated security subsystem which provides High Assurance
Boot (HAB) features and cryptographic acceleration

1 An audio suksystem with a wide range of audio interfaces

1 Two general purpose Cort@&#4 with their own offplatform peripherals

1 Alarge set of peripherals that are commonly used in automotive and industrial markets

SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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5.1.2 i.MX8M Block Diagram
CPU1 Platiorm CPU2 Platform
| 4xARM CortexAs3 WJ | 2xARM CortexA72 1
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)F Exermal MPITI:IT“'Era:-E
Mé CPU
- 84-bit LPDDR4
e | pu [ mp | B .| @1600MHz
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S W EC PCla 3.
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High Spacd Lo ¥2 PCle 3.0
o [er [ wms || \\DEXSH | - 2x PCle * 1 lane each
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LIART {5 Mois) |* o N * e Hipacle——8»[ix I2C
—— [2xFexcan [ sxipiec ][ 2xADC | _
T - B-bit Camera
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~ ] 0 X
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Figure2 : iMX8M Block Diagram
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51.3 ARMCortex! po at/ 2NBun tfl G4F2NY

Thei.MX8QM familyApplications Processors are based on tiRMCortex! p o a 't pl@&fOHB,
which has the following features:

4x cores

L1 instruction cache 32K with parity
L1 data cache 32K with SECDED
Advanced SIMD (NEON) per core
Crypto extension per core

CPU cache protéon per core
AMBA 4 ACE interface

1MB of L2 Cache

1M with SECDED

Input latency 2 cycles

Output latency 2 cycles
SCULL2 cache protection

=4 =4 = =4 -8 - -8 =9

O O oo

5.1.4 Arm Cortex A72 Platform

CortexA72 core platform includes the following features:

2x cores

L1 instruction cache 48kith parity
L1 data cache 32K

Advanced SIMD (NEON) per core
Crypto extension per core

CPU cache protection per core
AMBA 4 ACE interface

1MB of L2 Cache

1MB with ECC protection

=4 =4 =4 =4 -8 -8 -8 -8 -9

SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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5.1.5 Arm CortexM4 Platform

The Cortexvi4 implementsthe ARMv? ME instruction seairchitecture (ISA) and adds significant
capabilities withDSP and SIMD extensions. The ARM Cdftexore provides additional general
processing capability to the SoC with lower power and fast interrupt responseTimeeCortexvi4
also includes a singlerecision floatingpoint unit (FPU) and two 3Rit system bus interfaces.

The Cortexvi4 implementation includes two tightly coupled loecaémories, two cache memories
connected to bus interfaces, @3t system busnterconnect, and supports a d3te cacle line size.

1 ARMCortex M4 CPProcessorincluding:
0 AHB LMEM (Local Memory Controller) including controllers for TCM and cache memories
256 KB TCM (128 KB TCMU, 128 KB TCML)
16 KB Code Bus Cache
16 KB System Bus Cache
ECC for TCM memories and pdiitycode and system caches
Integrated Nested Vector Interrupt Controller (NVIC)
Wakeup Interrupt Controller (WIC)
FPU (Floating Point Unit)
Core MPU (Memory Protection Unit)
Support for exclusive access on the system bus
MMCAU (Crypto Acceleration Unit)
MQM (Miscellaneous Control Modulsj KB L1 Instruction Cache

52aSY2NE

5.21 RAM

O OO0 O0OO0OO0OO0OO0OO0OO0OOo

TheSPEARIX8is available with up t@ GBof LPDDRmemorycapable of running up to 3200MTS
5.2.2 Nonvolatile Storage Memory

TheSPEARIX8is available witta non-volatile storage memorwith optional densities.

It isused for Flash Disk purposes, O.S:timme-image, Boofoader and application/user data

storage.
TheSPEARIX8can arrive with up t&4GB MLC eMMC

SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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The WM8904 is a high performamultralow power stereo CODERtimizedfor portable audio

applications.

The device features stereo groubtlS F SNBEY OSR KSI RLIK2Y S | YRIQA FNXENA T azBN
techniques It incorporatesan innovative duanode charge pump architecturéo optimizeefficiency and

power consumption during playback.

The grounereferenced headphone outpiminatesAC coupling capacitors, and both outputs include

common mode feedback paths to reject gnolnoise. Control sequences for audio path setup can be pre

loaded and executed by an integrated control write sequencer to reduce software driver development
andminimizeLJ2 LJA ' yR Of A01a& @GAl {AfSyG{sAli0OKu GASOKy2f 23
gain setting. A stereo digital microphone interface is provided, with a choice of two inputs. A dynamic

range controller provides compression and level control to support a wide range of portable recording
applications. Antclip and quick release feats offer good performance in the presence of loud

impulsive noises. ReTuneTM Mobilednd parametriequalizemwith fully programmable coefficients is

integrated for optimization of speaker characteristics. Programmable dynamic range control is also

avalable for maximizing loudness, protecting speakers from clipping and preventing premature shutdown

due to battery droop. Common audio sampling frequencies are supported from a wide range of external

clocks, either directly or generated via the FLL.

Featues:

3.0mW quiescent power consumption for DAC to headphone playback
DAC SNR 96dB typical, TB&B typical

ADC SNR 91dB typical, TBiB typical

2.4mW quiescent power consumption for analogue bypass playback
Control write sequencer for pop minimizstartup and shutdown

Single registewrites for default startup sequence

Integrated FLL provides all necessary cle8edfclocking modes allow processor to slegyl
standard sample rates from 8kHz to 96kHz

Stereo digital microphone input

3 single ended inputs per stereo channel

1 fully differential mic / line input pestereo channel

Digital Dynamic Range Controller (compressor / limiter)

Digital sidetone mixing

Groundreferenced headphone driver

=A =4 =4 =8 -4 -8 9
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TheSPEARIX8contains LSR's pertified high-performanceSterling[ 2 . pwual band 2.4/5 GHz
Wi-F® and Bluetooth® Smart Ready M8liindard Module based updhe Cypress (formerly
Broadcom) CYW433%Bipset supporting 802.11 ac/a/b/g/n, BT 2.1+EDR, and BLE 4.2 wireless
connectivity.

The SPEARIX8module realizethe necessary PHY/MAC layers to support Waggications in
conjunction with a host processor over a SDIO interface.

The modules also provide a Bluetooth/BLE platform through the HCI transport layer. Both WLAN
and Bluetooth share the same antenna port.

Key Features:

IEEE 802.11 ac/a/b/g/n

Bluetooth 2.1+EDR, and BLE 4.2

U.F.L connector for external antenna

Latest Linux and Android drivers supported directly by LSR and Cypress

SIG certified Bluetooth driver

Wi-Fi/BT module Broackrtifications with multiple antenna&CC (USA), IC (Canada), ETSI
(Europe), Giteki (Japan), and RCM (AU/NZ)

Industrial operating Temperature Rangd0 to +85

Tristate buffer on the BT link based on UART interface will allow isolation from the LWBB& modu
and the use by external circuity via the SPERMS connector. The tristate buffer controlled by
QSPI1A_DATAQO line (alternate function GP104_1026)

= =4 =4 - - 9

=a =

55t alL/

TheSPEARX8featuresDualFreescaldd - t P@aA00 chipsasaPower Management Integrated circuit
(PMIC) designed specifically for use Wk aMX8QNPseries of application processoi$ePB200
regulates all power rails required &OMfrom a single power supplyith 3.4V¢ 4.5V range

ThePMIC is fullprogrammable via the 12C interface and@satedregister map. Additional
communication is provided by direct logic interfacing including interrupt, watchdog and reset.

SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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TheSPEARIX8featuresDualQuatomm Atheros AR8033 Integrated Ethernet Transceiver.

The AR8033 Ethernet transceiver requires only a single 3.3 V power supply. Embedded regulators are used
to generate other required voltages. The AR8033 Ethernet transceiver integrates the terminatidnycir

at the line side.

The AR8033 Ethernet transceiver supports IEEE 802.3az standard. The key features include:

10BASHe/100BASHEX/1000BASE IEEE 802.3 compliant

1000BASH PCS and autmegotiation with next page support

Green ETHOS power saving modes with internal automatic DSP power saving scheme
IEEE 802.3az EEE

Wakeon-LAN (Wol) to detect magic packet and notify the sleeping system to wake up
Fully integrated digital adaptive equalizers, echo cancellers, and Ne@r&sstalk (NEXT)
cancellers

Synchronous Ethernet with frequency selectable recovered clock output

Robust Cable Discharge Event (CDE) protection of +6 kV

Robust operation over up to 140 meters of CAT5 cable

Automatic Channel Swap (ACS)

Automatic MDI/MDIX crossover

Automatic polarity correctiom IEEE 802.3u compliant autegotiation

Jumbo framesupportsup to 10 KB (fullluplex)

Industry temperature {temp) option

5799t wh a

TheSPEARIX8usesAKbitserial EEPROM to store memonyjlration and manufacturinggarameters
ThisEEPROM @nnected to SCU 12C bus amendedonly for tolding the above information.
The SOMnaynot bootif the contents oEEPROMevice is corrupted.

=4 =4 =4 =4 -4 =4
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SPEARIX8hardware interfaces, explained sectiors5.3, 5.4and5.6, configured using therderable
part number of the module

Table2 details the part of the hardware configurationderable options

Table2: Partial Hardware Configuration Options

Option Description

EC DualEthernetPHYassembled oisOM
AC Audio Codec assembled 8OM

WBD Dual bandVi-Fiand BT/BLE combassembled oisOM

Note: Other orderable options are available aack not part of this datasheet.
Please refer to/ariscite official website for full list of configuration options.
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1 TheSPEARIX8exposedour 90-pin boardto-boardconnectoss.
1 The recommended mating connectortiirose Electric Co LteN: DF4000DS0.4V(51)

722 A 3 . ¢ [ 2yySO02NJ

1 Modules with WAFia 2 . E@nfiguration- acombinedWi-Fi + BT antenna connector is
assembled

1 Connector typet).FL JACK connector

9 Cable anédntennashall havea50 Ohm characteristic impedance

73{t 9wy 2y Yy SOBRINI t AY

Table3: SPEARIX8J1Pinout

Pin # ‘ Pin Name ‘ GPIO Voltage Ball
J1.1 GPTO_COMPARE GPIOO 1016 3.3V AWS53
J1. UART1_TX GPIO0_1024 3.3V AY48
J1.3 GPT1 _CAPTURE GPIOO 1018 3.3V AY50
J1.44 UART1 CTS B GPIO0_1027 3.3V AV46
J1.5 GPT1 CLK GPIOO0_1017 3.3V BA53
J1.64 UART1 RTS B GPIO0_1026 3.3V AR43
J1.7 GPT1 _COMPARE GPIOO_1019 3.3V BA51
Ji.84 UART1 RX GPIO0_1025 3.3V AT44
J1.9 M41 12C0_SCL GPIOO 1010 3.3V AR45
J1.10 UARTO_TX GPIO0_1021 3.3V AV438
J1.11 M41 GPIOO 1001 GPIOO 1013 3.3V AU47
J1.12 UARTO_CTS B GPIO0_1023 3.3V AW49
J1.13 GND 3.3V
J1.14 UARTO_RTS B GPIO0_1022 3.3V AU45
J1.15 SCU_DSC_BOOT_MODE2 1.8V BJ53
J1.16 UARTO_RX GPIO0_1020 3.3V AV50
J1.17 SCU_DSC_BOOT_MODE3 1.8V BA43
J1.18 GND 3.3V
J1.19 SCU_DSC_BOOT_MODE5 1.8V BK52
J1.20 MIPI_DSIO_CLK_N 3.3V BN27
J1.21 SNVS_ON_OFF_BUTTON 1.8v BE47
SPEAR -MX8 V1.x Datasheet Rev. 1. 8, 9/2021
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Pin# | Pin Name ' GPIO Voltage Ball
J1.2# | MIPI_DSIO_CLK_P 3.3V BL27
J1.23 | scu_GPIoo_l001 GPIO0_1029 |1.8v AVA4
J1.24 | GND 3.3V
J1.25 | scu_GPIO0_1000 GPIOO_I028 | 1.8V AU43
J1.26" | MIPI_DSIO_DATAO_P 3.3V BK28
J1.27 SCU_GPIOO0_l005 GPIO1_1001 |1.8v AY44
J1.28 | MIPI_DSIO_DATAO_N 3.3V BM28
J1.29 SCU_GPIO0_l006 GPIO1_1002 |1.8v BG49
J1.3¢" | MIPI_DSIO_DATA1_P BK26
J1.31 SNVS_TAMPER_OUTO 1.8V BD46
J1.3¥ | MIPI_DSIO_DATA1 N BM26
J1.33 | SNVS_TAMPER_OUT1 1.8V BD42
J1.3# | MIPI_DSIO_DATA2_P BL29
J1.35 | SNVS_TAMPER_INO 1.8V BE41
J1.3¢" | MIPI_DSIO_DATA2 N BN29
J1.37 SNVS_TAMPER_IN1 1.8V BE43
J1.38 | MIPI_DSIO_DATA3 P BL25
J1.39 GND 3.3V
J1.46" | MIPI_DSIO_DATA3 N BN25
J1.41 LVDSO_TODP BN45
J1.42 GND
J1.43 LVDSO_TODN BL45
J1.44 LVDS1_TOCLKP BM36
J1.45 LVDSO_TOCP BM44
J1.46 LVDS1_TOCLKN BK36
J1.47 LVDSO_TOCN BK44
J1.48 | GND
J1.49 LVDSO_TOBP BN43
J1.50 LVDS1_TOAP BN37
J1.51 LVDSO_TOBN BL43
J1.52 LVDS1_TOAN BL37
J1.53 LVDSO_TOAP BM42
J1.54 LVDS1_TOBP BM38
J1.55 LVDSO_TOAN BK42
J1.56 LVDS1_TOBN BK38
SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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Pin# | Pin Name ' GPIO Voltage Ball
J1.57 GND

J1.58 LVDS1_TOCP BN39
J1.59 LVDSO_TOCLKP BN41
J1.60 LVDS1_TOCN BL39
J1.61 LVDSO_TOCLKN BL41
J1.62 LVDS1_TODP BM40
J1.63 GND

J1.64 LVDS1_TODN BK40
J1.65 LVDSO_T1DP BH38
J1.66 GND

J1.67 LVDSO_T1DN BG37
J1.68 | MIPI_DSIO 12CO_SDA GPIOL1 1017 | 3.3V BE31
J1.69 LVDSO_T1CP BH40
J1.7¢¢ | MIPI_DSIO_12C0_SCL GPIO1 1016 | 3.3V BE29
J1.71 LVDSO_T1CN BG39
J1.72 LVDS1_12C0_SDA GPIOL 1013 | 3.3V BE33
J1.73 LVDSO_T1BP BH42
J1.74 LVDS1_12C0_SCL GPIOL1 1012 | 3.3V BL35
J1.75 LVDSO_T1BN BG41
J1.76 | MIPI_DSIO_GPIOO_00 GPIQ_IO18 3.3V BDSO
J1.77 LVDSO_T1AP BH44
J1.78 | MIPI_DSIO_GPIOO 01 GPIQ_I0L9 3.3V BI2S
J1.79 LVDSO_T1AN BG43
J1.80 LVDSO_12C1_SDA GPIOL 1009 | 3.3V BE35
J1.81 GND

J1.82 LVDSO_12C1_SCL GPIOL 1008 | 3.3V BE37
J1.83 LVDSO_T1CLKP BH46
J1.84 LVDSO_12C0_SDA GPIOL 1007 | 3.3V BD36
J1.85 LVDSO_T1CLKN BG45
J1.86 LVDSO_[2C0O_SCL GPIO1_1006 | 3.3V BD38
J1.87 GND

J1.88 GND

J1.89 LVDSO_GPIO0_I000 GPIO1_1004 | 3.3v BE39
J1.90 LVDSO_GPIO0_I001 GPIOL 1005 | 3.3V BD40

Note: Signals are shared with the GOM Bluetooth.
Note™: DSIO interface is not accessible when Ly@i®n is assembled.
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Table4: SPEARIX8 J2 Pinout

Pin # Pin Name GPIO Voltage Ball

J2.1 NC (RemoveHDMI_RX0 RX_P_LM 2 BM20
J2.2 MIPI_CSIO_ACM_MCLK_OUT GPIO1_1024| 1.8V BJ23
J2.3 NC (RemoveHDMI_RX0_RX_M_LN_2 BL19
J2.4 MIPI_CSI1_ACM_MCLK_OUT GPIO1_1029| 1.8V BN23
J2.5 NC (RemoveHDMI_RX0 RX_P_ LM 1 BM18
J2.6 MIPI_CSIO_I12C0_SCL GPIO1_1025| 1.8V BH24
J2.7 NC (RemoveHDMI_RX0_RX_M_LN_1 BL17
J2.8 MIPI_CSI1_12C0_SDA GPIO2_1001| 1.8V BE15
J2.9 NC (RemoveHiDMI_RX0_RX_P_LM 0 BM16
J2.10 MIPI_CSIO_GPIOO0_1000 GPIO1_1027| 1.8V BL23
J2.11 NC (RemoveHDMI_RX0_RX_M_LN_0O BL15
J2.12 MIPI_CSIO_GPIO0_1001 GPIO1_1028| 1.8V BM22
J2.13 NC (RemovediDMI_RX0_ARC) P BM14
J2.14 MIPI_CSIO_|12C0_SDA GPIO1_1026| 1.8V BN19
J2.15 NC (RemoveHDMI_RX0_ARC )M BL13
J2.16 MIPI_CSI1_12C0_SCL GPI10O2_1000]| 1.8V BN17
J2.17 GND

J2.18 MIPI_CSI1_GPIOO0_1000 GPIO1_1030]| 1.8V BN15
J2.19 NC (RemoveHIDMI_RX0_RX_CLK_P BM12
J2.20 MIPI_CSI1_GPIOO0_1001 GPIO1 1031 1.8V BN13
J2.21 NC (RemoveBIDMI_RX0 RX_CLK) M BL11
J2.22 GND

J2.23 GND

J2.24 MIPI_CSI1_CKP BJ17
J2.25 NC (RemovediDMI_RXO0_CEC 3.3V BJ9

J2.26 MIPI_CSI1_CKN BH16
J2.27 NC (RemoveHDMI_RX0_HBD 3.3V BF14
J2.28 GND

J2.29 NC (RemoveHDMI_RX0_DDC_SDA 3.3V BE13
J2.30 MIPI_CSI1_DPO BJ19
J2.31 NC (RemoveHiDMI_RX0_DDC_$CL 3.3V BH10
J2.32 MIPI_CSI1_DNO BH18
J2.33 NC (RemoveHDMI_RX0_MON_5V 3.3V BN11
J2.34 MIPI_CSI1_DP1 BJ15
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Pin # Pin Name GPIO Voltage Ball
J2.35 GND 3.3V

J2.36 MIPI_CSI1 DN1 BH14
J2.37 HDMI_TX0_TX_P_LN_O 3.3V BL9
J2.38 MIPI_CSI1 _DP2 BJ21
J2.39 HDMI_TX0_TX_M_LN_O BM8
J2.40 MIPI_CSI1 _DN2 BH20
J2.41 HDMI_TX0_TX_P_LN_1 BL7
J2.42 MIPI_CSI1 _DP3 BJ13
J2.43 HDMI_TX0_TX_M_LN_1 BM6
J2.44 MIPI_CSI1_DN3 BH12
J2.45 HDMI_TX0_TX_P_LN_2 BL5
J2.46 GND

J2.47 HDMI_TX0_TX_M_LN_2 BM4
J2.48 MIPI_CSIO_CKP BF20
J2.49 HDMI_TX0_AUX_P BH2
J2.50 MIPI_CSIO_CKN BE21
J2.51 HDMI_TX0_AUX_M BG3
J2.52 GND

J2.53 GND

J2.54 MIPI_CSIO_DPO BF22
J2.55 HDMI_TX0 TX_P_LN_3 BL3
J2.56 MIPI_CSIO_DNO BE23
J2.57 HDMI_TX0 TX_M_LN_3 BK2
J2.58 MIPI_CSIO_DP1 BF18
J2.59 GND

J2.60 MIPI_CSIO_DN1 BE19
J2.61 HDMI_TX0 _CEC 3.3V BJ1
J2.62 MIPI_CSIO_DP2 BF24
J2.63 HDMI_TX0 _HPD 3.3V BHS8
J2.64 MIPI_CSIO_DN2 BE25
J2.65 HDMI_TX0_DDC_SDA 3.3V BN5
J2.66 MIPI_CSIO_DP3 BF16
J2.67 HDMI_TX0_DDC_SCL 3.3V BG1
J2.68 MIPI_CSIO_DN3 BE17
J2.69 GND
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Pin # Pin Name GPIO Voltage Ball

J2.70 GND

J2.71 SAI1_RXD GPIO3 1013 3.3V AV4

J2.72 SPI0_SDI GPIO3 1004 | 3.3V BAS

J2.73 SAI1 TXFS GPIO3 _1017]| 3.3V AV2

J2.74 SPI0_SCK GPIO3_1002( 3.3V BB4
J2.75 SPI12_CSO GPIO3 _1010]| 3.3V AW1
J2.76 SPI0O_SDO GPIO3_1003]| 3.3V AY6

J2.77 SPI12_SDO GPIO3_1008| 3.3V BAl

J2.78 SPIO_CSO GPIO3_1005]| 3.3V BC1
J2.79 ESAI1 TXO GPIO2_1008| 3.3V BF10
J2.80 SPIO_CS1 GPIO3_1006]| 3.3V BA3

J2.81 ESAI1L FSR GPIO2_1004| 3.3V BE11
J2.82 SPI3_SDO GPI102_1018]| 3.3V BF2

J2.83 ESAI1_SCKR GPIO2_1006| 3.3V BD12
J2.84 SPI3_CS0 GPIO2_1020]| 3.3V BG5
J2.85 ESAI1L FST GPIO2_1005]| 3.3V BF12
J2.86 SPI3_SCK GPIO2_1017]| 3.3V BF6

J2.87 ACM_MCLK_INO GPIO3_1000] 3.3V BC3
J2.88 HDMI_TXO0_12C0_SCL GPI102_1002]| 3.3V BN9
J2.89 SPI2_CS1 GPIO3 1011 3.3V AY?2

J2.90 HDMI_TXO0_I2C0_SDA GPI102_1003]| 3.3V BN7
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Table5: SPEARIX8 J3 Pinout

Pin# Pin Name GPIO Voltage  Ball |
J3.1 |ETHO_MDI_A_P AR8033.11
J3.# | ETH1_MDI_A_P(ENET1_RGMII_TXDO0) [ (GPIO6_1012 (3.3V1.8V) [ AR8033.11(A49
J3.3 |ETHO_MDI_A M AR8033.12
J3.4 | ETH1_MDI_A_M(ENET1_RGMII_RXD2) | (GPIO6_l02( (3.3V1.8V) [ AR8033.12(D52
J3.5 |ETHO_MDI_B_P AR8033.14
J3.6¢ | ETH1_MDI_B_P(ENET1_RGMII|_RXD3) | (GPIO6_1021 (3.3V1.8V) [ AR8033.14(E53
J3.7 |ETHO_MDI_B_M AR8033.15
J3.8 | ETH1_MDI_B_M(ENET1_RGMII_TXD1) [ (GPIO6_I013 (3.3V1.8V) [ AR8033.15(C47
J3.9 |ETHO_MDI_C_P AR8033.17
J3.1¢% | ETH1_MDI_C_P(ENET1_RGMII_RXC) | (GPIO6_lO1§ (3.3V1.8V) [ AR8033.17(B50
J3.11 | ETHO_MDI_C_M AR8033.18
J3.1# | ETH1_MDI_C_M(ENET1_RGMII_RX_CTL)| (GPIO6_l017 (3.3V1.8V) [ AR8033.18(E49
J3.13 | ETHO_MDI_D_P AR8033.20
J3.1# | ETH1_MDI_D_P(ENET1_RGMII_RXDO) | (GPIO6_l01g (3.3V1.8V) [ AR8033.20(E51
J3.15 | ETHO_MDI_D_M AR8033.21
J3.16) | ETH1_MDI_D_M(ENET1_RGMII_RXD1) [ (GPIO6_IO19 (3.3V1.8V) [ AR8033.21(C51
J3.17 | ETHO_LED_ACT AR8033.23
J3.1&' | ETH1_LED_AENET1_RGMIL_TX_ETL | (GPIO6_I0O11 (3.3V1.8V) | AR8033.23(B48
J3.19 | ETHO_LED_LINK_1000 3.3V AR8033.24
J3.2¢7 | ETH1_LED_LINK_1000(ENET1_RGMII_TX (GPIO6_I014 (3.3V1.8V) [ AR8033.26(G47
J3.21 | ETHO_LED_LINK_10_100 3.3V AR8033.26
J3.2# | ETH1_LED_LINK_10_100(ENET1_RGMII_| (GPIO6_IO10| (3.3V1.8V) [ AR8033.24(D46
J3.2% | ENETO_MDC GPIO4_1014| 3.3V A9

J3.2# | ENETO_MDIO GPIO4_I013| 3.3V D10

J3.25 | USB_OTG2_ID 3.3V F30

J3.26 | GPTO_CAPTURE GPIOO0_IO15| 3.3V AV52

J3.27 | GND

J3.28 | GND

J3.29 | M40_GPIO0_l001 GPIO0_I009 | 3.3V AUS53

J3.30 | GPTO_CLK GPIOO0_I014| 3.3V AY52

J3.3% | NC(ENET1_RGMII_TXD3) (GPI06_ICH) | (3.3V) (D48)

J3.32 | M40_I2C0_SDA GPIO0_I007 | 3.3V AU51

J3.33 | USDHC1_DATAG6 GPIO5_|021| LDO_SD1 | F42

J3.34 | M40_GPIO0_l000 GPIO0_I008| 3.3V ARA47
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Pin# Pin Name GPIO Voltage  Ball

J3.35 [ USDHC1_DATAS GPIO5_1020| LDO_SD1 | G43

J3.36 | M41_I2CO_SDA GPI00_I011| 3.3V AU49
J3.37 | USDHC1_CMD GPIO5_1014| LDO_SD1 | G41

J3.38 | M40_12C0_SCL GPIO0_1006 | 3.3V AM44
J3.39 | USDHC1_DATA4 GPIO5_1019| LDO_SD1 | H40

J3.40 | M41_GPIOO_IO00 GPIO0_l012| 3.3V AP44
J3.41 | USDHC1_DATA3 GPIO5_1018| LDO_SD1 | F40

J3.42 | USDHC1_STROBE GPIO5_1023| LDO_SD1 | J43

J3.43 | USDHC1_DATA2 GPIO5_1017 | LDO_SD1 | E39

J3.44 | USDHC1_DATA7 GPIO5_1022| LDO_SD1 | H42

J3.45 | USDHC1_DATAL GPIO5_1016| LDO_SD1 | F38

J3.46 | USB_OTG1 DP B40

J3.47 | USDHC1_DATAO GPIO5_I1015| LDO_SD1 | E37

J3.48 | USB_OTG1 DN C39

J3.49 | USDHC1_CLK LDO_SD1 | J39

J3.50 | GND

J3.51 | GND

J3.52 | USB_OTG2_DP B38

J3.53 | USB_OTG1 VBUS 3.3V A39

J3.54 | USB_OTG2 DM C37

J3.55 | USB_OTG1_ID 3.3V A37

J3.56 | GND

J3.57 | USB_OTG2 VBUS 3.3V A35

J3.58 | USB_SS3_RX_P_LN_0 C35

J3.59 | GND

J3.60 | USB_SS3_RX_M_LN 0 B34

J3.61 | SNVS_PMIC_ON_REQ 1.8V BL51
J3.62 | GND

J3.63 | SCU WDOGO_WDOG_OUT 1.8V BB50
J3.64 | USB_SS3_TX_P_LN O A33

J3.65 | POR_B_1V8 1.8V BE49
J3.66 | USB_SS3_TX_M_LN O B32

J3.67 | sw_3P3

J3.68 | SW_1P8

J3.69 | VBAT
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Pin# Pin Name GPIO Voltage  Ball
J3.70 | VBAT
J3.71 | VBAT
J3.72 | VBAT
J3.73 | VBAT
J3.74 | VBAT
J3.75 | VBAT
J3.76 | VBAT
J3.77 | VBAT
J3.78 | VBAT
J3.79 | VBAT
J3.80 | VBAT
J3.81 | VBAT
J3.82 | VBAT
J3.83 | VBAT
J3.84 | VBAT
J3.85 | VBAT
J3.86 | VBAT
J3.87 | VBAT
J3.88 | VBAT
J3.89 | VBAT
J3.90 | VBAT

Note @ There is an assembly option to expose RGMI! interface.

Voltage Level of these pins @M PCBdRisionsup to 1.3is 3.3V.

ON PCB Revisions 1.3 and R@MII Interface can &3V (Bydefault)or 1.8V.

The selection is done usi@P102_1027
Lowlevel ofthis GPIO will select 3.3¥ighlevel will s¢ect 1.8V.

Note®: The pin mode cannot be changed on SOMs that have at leasftbeenet PHY

assembled.
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Table6: SPEARIX8 J4 Pinout

Pin#  Pin Name GPIO Voltage  Ball
J4.1 LDO_SD1

J4.2 HSIO PCIE_IOB_EXT REFCLK100 E25
J4.3 GND

J4.4 HSIO PCIE_IOB_EXT REFCLK100 F26
J4.5 HSIO _PCIE1 _CLKREQ B GPIO4 1030 3.3V A25
J4.6 GND

Ja.7 HSIO_PCIEO_WAKE_B GPIO4 1028 3.3V Al15
J4.8 HSIO _PCIEO_RX0 P A29
J4.9 HSIO PCIE1 WAKE B GPIO4 1031 3.3V A27
J4.10 | HSIO_PCIEO_RX0_N B30
J4.11 | HSIO _PCIEO_CLKREQ B GPIO4 1027 3.3V Al7
J4.12 | GND

J4.13 | HSIO _PCIEO_PERST_ B GPIO4 1029 3.3V D20
J4.14 | HSIO _PCIEO_TX0 P B26
J4.15 | HSIO _PCIE1_PERST B GPIO5_100d 3.3V G25
J4.16 | HSIO PCIEO _TXO N Cc27
J4.17 | GND

J4.18 | GND

J4.1%! | VCC_HSIC V26
J4.20 | HSIO_PCIE2_RX0 P A19
J4.2P | USB_HSICO STROBE GPIO5_1002 VCC_HSI( F28
J4.22 | HSIO_PCIE2_RX0_N B20
J4.2% | USB_HSICO DATA GPIO5_1001 VCC_HSI( H26
J4.24 | GND

J4.25 | GND

J4.26 | HSIO_PCIE2_TX0_P B16
J4.27 | ESAIL TX4 RX1 GPIO2 1012 3.3V AY12
J4.28 | HSIO_PCIE2_TX0_N C17
J4.29 | VCOIN

J4.30 | GND

J4.31 | SAI1L_RXFS GPIO3_1014 3.3V AU3
J4.32 | SPDIFO_TX GPl102_1015 3.3V BC9
J4.33 | GND

J4.34 | SPI3_CS1 GPI102_1021 3.3V BDS8
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Pin#  Pin Name GPIO Voltage  Ball

J4.35 | USDHC1 RESET B GPIO4 1007 LDO_SD1| A5

J4.36 | SPDIFO_RX GPIO2 1014 3.3V BC7

J4.37 | ESAI1L_TX1 GPIO2_1009 3.3V BAll

J4.38 | SPDIFO_EXT_ CLK GPIO2 1014 3.3V BD6

J4.39 | GND

J4.40 | SPI3_SDI GPIO2 1019 3.3V BES5

J4.41 | GND

J4.42 | SPI2_SDI GPIO3 1009 3.3V AY4

J4.43 | ESAIL_TX2 RX3 GPIO2_101Q 3.3V AU11

J4.44 | SAI1_TXD GPIO3 1014 3.3V AUl

J4.45 | ESAIL_TX3 RX2 GPIO2_ 1011 3.3V AV10

J4.46 | ESAI1L_SCKT GPIO2_ 1007 3.3V AY10

J4.471 | MLB_CLK GPIG |27 | 3.3V D2

J4.48 | P2_LDO4 ;;%100VAAOES
J4.49 | GND

J4.50 | P2 _LDO4 ;;%100VAAOES
J4.51 | ENET1 REFCLK 125M 25M GPIO4 1014 3.3V All

J4.52 | P2 LDO3 5.;85100VAA0ES
J4.53 | ENETO_REFCLK 125M 25M GPIO4_ 1015 3.3V B10

J4.54 | P2 LDO3 ;';ilOOVAAOES
J4.55 |12C1_SDA GPIO4_1004 3.3V H10

J4.56 | ESAI1_TX5 RXO GPIO2 1013 3.3V AT10

J4.57 |12C1_SDA GPIO4_1005 3.3V F8

J4.58 | ADC_IN1 GPIO3 1019 1.8V AN11

J4.59 | FLEXCANZ2_RX GPIO4_1001 3.3V C3

J4.60 | ADC_INO GPIO3 1018 1.8V AP10

J4.61 | FLEXCAN2_TX GPIO4_1002 3.3V E7

J4.62 | ADC_IN6 GPIO3 1024 1.8V AL9

J4.63 | 12C1_SCL GPIO4_1004 3.3V L9

J4.64 | ADC_IN4 GPIO3 1022 1.8V AN9

J4.65 |12C1_SCL GPIO4_1003 3.3V J9o

J4.66 | ADC_IN5 GPIO3 1023 1.8V AR7

J4.67 | SAI1_TXC GPIO3 1015 3.3V AUS
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Pin#  Pin Name GPIO Voltage  Ball

J4.68 | ADC_IN3 GPIO3_1021 1.8V AR9

J4.69 | SAI1_RXC GPIO3_1012 3.3V AV6

J4.70 | ADC_IN7 GPIO3_1025 1.8V AP6

J4.71 | SPI2_SCK GPIO3_1007 3.3V AWS5

J4.72 | ADC_IN2 GPIO3_1020 1.8V AP8

J4.7% | ENET1_MDC GPI104_101§ 3.3V Al3

J4.74 | FLEXCAN1_RX GPIO3_103Y 3.3V ES

J4.7% [ ENET1_MDIO GPI104_1017 3.3V C13

J4.76 | FLEXCAN1_TX GP104_100Q 3.3V G7

J4.77 | GND

J4.78 | GND

J4.79 | FLEXCANO_RX GPIO3_1029 3.3V C5

J4.80 | FLEXCANO_TX GPIO3_103( 3.3V H6

J4.81 | DMIC_CLK 1.8v WM8904CGEFL.1
J4.821 [ MLB_DATA GPIO3_102§ 3.3V E3

J4.83 | DMIC_DATA 1.8v WM8904CGEFL.2]
J4.841 [ MLB_SIG GPIO3_1024 3.3V El

J4.85 | HPLOUT 3.3V WM8904CGEFL.1]
J4.86 | LINEIN1_RP 3.3V WM8904CGEFL.24
J4.87 | HPROUT 3.3V WM8904CGEFL.1}
J4.88 | LINEIN1_LP 3.3V WM8904CGEFL.2¢
J4.89 | HPOUTFB 3.3V WM8904CGEFL.14
J4.90 | AGND WM8904CGEFL.2}

NoteEl: 12C4 interface is used by CODEES@M devices

tAy O2yFAIANI GA2Yy F2NI Lu/n AA3IYyEE OF yQi
Note®: VCC_HSIC should be 1.2V if HSIC interface is in use.
Note[™: MLB Interface was removed. Do not use.
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Table7: SPEARIX8PINMUX

Pin#  AltO Alt1 Alt 2 Alt3

J1.1 | GPTO_COMPARE PWM3_OUT KPPO_COL6 | GPIOO_IO1¢
J1.29 | UARTL TX SPI3_SCK GPIO0_|02
J1.3 | GPTL_CAPTURE I2C2_SDA KPPO_ROW4 | GPIOO_1014
J1.49 | UARTL CTS B SPI3_CSO UART1_RTS B | GPIOO 1027
J15 | GPTL _CLK I2C2_SCL KPPO_COL7 | GPIOO_ 1017
J1.6Y | UARTL RTS B SPI3_SDI UART1_CTS B | GPIOO 1026
J1.7 | GPTL_COMPARE PWM2_OUT KPPO_ROWS5 | GPIOO_1014
J1.80 | UARTL RX SPI3_SDO GPIO0_|02"
J1.9 | M41_12c0_scL M41_UARTO_RX g"“—GP'OO—'OO GPIO0_I01(
J1.10 | UARTO_TX GPIO0_102]
J1.11 | M41_GPIOO_I001 M41_TPMO_CH1 UART3_TX GPIO0_|013
J1.12 | UARTO CTS B PWM1_OUT UART2_TX GPIO0_|023
J1.14 | UARTO RTS B PWMO_OUT UART2_RX GPIO0_|023
J1.16 | UARTO RX GPIO0_|02(
J1.23 | Scu_GPIO0 1001 | SCU_UARTO_TX GPIO0_102¢
J1.25 |SCU_GPIO0_I000 | SCU_UARTO_RX GPIO0_|02¢
J1.27 | Scu_GPIOO_I005 gCgNGP'OO—'OXX—PM'C GPIO1_1001
J1.29 |SCU_GPIOO_I006 | SCU_TPMO_CHO GPIO1_1003
J1.68) | MIPI_DSIO_12CO_SDA GPIO1_|017
J1.7¢% | MIPI_DSIO_12C0_SCL GPIO1_1016
J1.72 | LVDS1 12CO SDA | LVDS1 GPIOO_I0O03 GPIO1_|013
J1.74 | LVDS1 12C0_SCL LVDS1_GPIOO_1002 GPIO1_|012
J1.76" | MIPI_DSIO_GPIOO0_IOd MIPI_DSIO_PWMO_OUT GPIO1_ 1018
J1.78" | MIPI_DSIO_GPIOO_10( GPIO1_|019
J1.80 |LVDSO I2C1 SDA | UART2 RX GPIO1_100¢
J1.82 | LVDSO I12C1_SCL UART2_TX GPIO1_|008
J1.84 |LVDSO 12CO SDA | LVDSO GPIOO_I003 GPIO1_1007
J1.86 | LVDSO_12C0_SCL LVDSO_GPIO0_I002 GPIO1_I00¢
J1.89 |LVDS0O_GPIOO_1000 |LVDSO_PWMO_OUT GPIO1_100
J1.90 |LVDSO0_GPIOO_|001 GPIO1_I00¢
J2.2 g”upT'—CS'O—ACM—MCL' GPIO1_1024
124 | MIPLCSIL_ACM_MCLI e

ouT
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Pin# AltO Alt1 Alt 2 A3

J2.6 | MIPI_CSIO_12C0_SCL GPIO1_|025
J2.8 | MIPI_CSI1_12CO_SDA GPI102_100]
J2.10 | MIPI_CSIO_GPIOO_10q 12C0_SCL GPIO1_|027
J2.12 | MIPI_CSIO_GPIOO_10( 12C0_SDA GPIO1_|02¢
J2.14 | MIPI_CSIO_I2CO_SDA GPIO1_1026
J2.16 | MIPI_CSI1_12C0_SCL GPI02_100(
J2.18 | MIPI_CSI1_GPIOO_IO0Q UART4 RX GPIO1_I03(
J2.20 | MIPI_CSI1_GPIOO_10q UART4 TX GPIO1_|03]
J2.71 | SAIL_RXD SAI0_TXFS GPIO3_|013
J2.72 | SPI0_SDI SAI0_RXD GPIO3_100/
J2.73 | SAIL_TXFS SAIL_RXFS GPIO3_|017
J2.74 | SPI0_SCK SAI0_RXC GPIO3_100?
J2.75 | SPI2_CS0 GPIO3_I01(
J2.76 | SPI0_SDO SAI0_TXD GPIO3_100:
J2.77 | SPI2_SDO GPIO3_I00¢
J2.78 | SPI0_CSO SAI0_RXFS GPIO3_I00:
J2.79 | ESAIL_TXO SAI2_RXD GPI02_1008
J2.80 | SPI0_CS1 SAI0_TXC GPIO3_I00¢
J2.81 | ESAIL_FSR GPI02_1004
J2.82 | SPI3_spo FTM_CHO GPI02_1018
J2.83 | ESAIL_SCKR GPI02_100¢
J2.84 | SPI3_CSO FTM_CH2 GPI102_102(
J2.85 | ESAIL_FST GPI02_I00¢
J2.86 | SPI3_SCK GPI02_1017
J2.87 | ACM_MCLK_INO ESAI0_RX_HF_CLK GPIO3_100(
J2.88 | HDMI_TXO0_12C0_SCL | 12C0_SCL GPI02_1003
J2.89 | SPI2_CS1 SAI0_TXFS GPIO3_101]
J2.90 | HDMI_TXO0_12CO_SDA| 12C0_SDA GPI02_100:
132 | ENETL_RGMII_TXDO GPI06_|017
134 | ENETL_RGMI_RXD2 | ENETL RMIl RX_ER | TSI_SO_CLK | GPIO6_l02(
13.60 | ENETL_RGMII_RXD3 | UART3_RX TSI S1_CLK | GPIO6_|02]
13.80 | ENETL_RGMI_TXD1 GPI06_|013
13100 | ENETL_RGMI_RXC | UART3_CTS B TSI_S1_DATA | GPIO6_IO1¢
1312 | ENETL_RGMI_RX_CT TSI_SO_VID GPI06_|011
13.14 | ENETL_RGMII_RXDO TSI_SO_SYNC | GPIO6_|O1¢
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J3.16 | ENETL_RGMII_RXD1 TSI_SO_DATA | GPIO6_|O1¢
13.1@ | ENETL_RGMI_TX_CT GPI06_|01]
13207 | ENETL_RGMI_TXD2 | UART3_TX TSI_S1_VID GPI106_|014
13.0% | ENETL_RGMILTXC | ENET1_RCLK50M_OUT EII\IiIETl_RCLKSO GPIO6_I01(
J3.2% | ENETO_MDC I2C4_SCL GPI04_|014
J3.2# | ENETO_MDIO I2C4_SDA GPIO4_|013
J3.26 | GPTO_CAPTURE I2C1_SDA KPPO_COL5 | GPIOO_|O15
J3.29 | M40_GPIOO_I001 M40_TPMO_CH1 UART4_TX GPIO0_|00¢
J3.30 | GPTO_CLK 12C1_SCL KPPO_COL4 | GPIOO_|014
13.312 | ENETL_RGMII_TXD3 | UART3_RTS B TSI_S1_SYNC | GPIO6_|O1¢
J3.32 | M40_12C0_SDA M40_UARTO_TX g/l4o_GP|oo_|oo GPIO0_1007
J3.33 | USDHC1_DATAG NAND WE_B USDHC1 WP | GPIO5_ 1021
J3.34 | M40_GPIOO_IO00 M40_TPMO_CHO UART4_RX GPIO0_|008
J3.35 | USDHC1_DATAS NAND_RE_B GPI05_102(
J3.36 | M41_12C0_SDA M41_UARTO_TX g"“—GP'OO—'OO GPIO0_|011
J3.37 | USDHC1_CMD GPIO5_101
J3.38 | M40_12C0_ScCL M40_UARTO_RX 2"40—GP'OO—'OO GPIO0_I100¢
J3.39 | USDHC1 _DATA4 NAND_CEO_B GPIO5_|01¢
J3.40 | M41_GPIOO_I0O00 M41_TPMO_CHO UART3_RX GPIO0_I013
J3.41 | USDHC1 _DATA3 NAND_DQS_P GPIO5_I01¢
J3.42 | USDHC1 STROBE | NAND_CEl B GPIO5_102:
J3.43 | USDHC1_DATA2 NAND_DQS N GPIO5_I1017
J3.44 | USDHC1_DATA7 NAND_ALE USDHC1_CD B | GPIO5_102:
J3.45 | USDHC1 _DATA1 NAND_RE_P GPIO5_I01¢
J3.47 | USDHC1_DATAO NAND_RE_N GPIO5_|01¢
J45 | HSIO_PCIEL_CLKREQ GPI04_103(
J4.7 | HSIO_PCIE0_WAKE_B GPIO4_102¢
J4.9 | HSIO_PCIEL WAKE_B GPI04_1031
J4.11 | HSIO_PCIE0_CLKREQ GPI04_1027
J4.13 | HSIO_PCIEO_PERST | GPI04_102¢
J4.15 | HSIO_PCIE1_PERST | GPIO5_100(
J4.2# | USB_HSICO_STROBE| 12C1_SCL GPIO5_1003
J4.2% | USB_HSICO DATA | 12C1_SDA GPIO5_1001
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J4.27 | ESAIL_TX4 RX1 GPI02_|012
J431 | SAIL_RXFS SAI0_RXD GPIO3_|014
J4.32 | SPDIFO_TX MQS_L fCM—MCLK—OU GPIO2_|01¢
J434 | sPI3_cs1 GPI02_102]
J4.35 | USDHC1 RESET B GPI04_1007
J4.36 | SPDIFO_RX MQS_R ACM_MCLK_IN1| GPIO2_101
J437 | ESAIL_TX1 SAI2_RXFS GPI02_100¢
J4.38 | SPDIFO_EXT CLK | DMAO_REQ_INO GPI02_l016
J4.40 | SPI3_SDI FTM_CH1 GPI02_101¢
J4.42 | SPI2_SDI GPIO3_100¢
J4.43 | ESAIL_TX2_RX3 GPI102_101(
J4.44 | SAIL_TXD SAIL_RXC GPIO3_|01¢
J4.45 | ESAIL_TX3_RX2 GPI02_101]
J4.46 | ESAIL_SCKT SAI2_RXC GPI02_1007
J4.47 | MLB_CLR SAI3_RXFS GPIG |7
J4.51 EI\'\/IIETl—REFCLK—u% ENET1_PPS GPIO4_I101¢
J4.53 E,\':ETO—REFCLK—HSN ENETO_PPS GPIO4_|01¢
J455 |12Cc1_SDA USB_OTG2_OC GPI04_100¢
J4.56 | ESAIL_TX5_RX0 GPI02_I013
3457 |12c1_sSpbA USB_OTG1_OC GPI04_100¢
J458 | ADC IN1 KPPO_COL1 | GPIO3_I01¢
J459 | FLEXCAN2 RX GPI04_1001
J4.60 | ADC_INO KPPO_COLO | GPIO3_I01¢
J4.61 | FLEXCAN2 TX GPI04_1003
J4.62 | ADC_ING SPI1_CS0 KPPO_ROW2 | GPIO3_102
J4.63 |12c1_scL USB_OTG2_PWR GPI04_100/
J4.64 | ADC_IN4 SPI1_SDO KPPO_ROWO | GPIO3_ 1023
J4.65 |I12c1 scL USB_OTG1_PWR GPI04_100:
J4.66 | ADC_IN5 SPI1_SDI KPPO_ROW1 | GPIO3_102:
J4.67 | SAIL_TXC SAI0_TXC GPIO3_I01¢
J4.68 | ADC_IN3 SPI1_SCK KPPO_COL3 | GPIO3_ 1021
J4.69 | SAIL_RXC SAI0_TXD GPIO3_I1013
J4.70 | ADC_IN7 SPI1_CS1 KPPO_ROW3 | GPIO3_ 102t
J4.71 | spi2_sck GPIO3_1007
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Pin# AltO Alt1 Alt 2 Alt 3

J4.72 | ADC_IN2 KPPO_COL2 | GPIO3_102(
J4.7% | ENET1_MDC I2C4_SCL GPIO4_|018
J4.74 | FLEXCANL RX GPIO3_|03]
J4.7% | ENET1_MDIO I2C4_SDA GPI04_|017
J4.76 | FLEXCANL TX GPI04_100(
J4.79 | FLEXCANO RX GPIO3_102¢
J4.80 | FLEXCANO_TX GPIO3_I03(
J4.82 | MLB_DATA SAI3_RXD GPIO3_|02¢
J4.84 | MLB_SIB SAI3_RXC GPIO3_102¢

Notel: Signals are shared with the G©M Bluetooth.
Note @: There is an assembly option to expose RGMII interface.
Note El: 12C4 interface is used by CODEC AND EEPROEIMmlevices

t Ay O2yFAIdNI GA2Y F2NI Lu/u aradylrt OFLyQid oS8 O
Note “: DSIO interface is not accessible when LVDS option is assembled.
Note©: The pin mode cannot be changed on SOMSs that have at least one Ethernet PHY assembled.
Note: MLB Inerface was removed. Do not use.
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SOM traces are designed with the below table impedance list per signal group.
Table is a reference when you are updating or creating constraints in the PCB design tool to
set up the impedances/trace widths

Table8: SOM Signal Group Traces Impedance

Signal Group Impedance

All single ended signals pn m {Ay3fS
PCle TX/RX data pairs yp m 5AFFSNB
USB Differential signals dn m 5AFFSNB

Differential signaléncluding: Ethernet, PCle clocks, HDMI, MIPI (
and DSI), LVDS lines

mnn m 5AFFSN

815A a

LX & LYUGSNFIF OSa

A HDMIDP/eDP

o HDMILL.4,HDMI 2.0a suppofbr resolution up to 4096x2160p60

o HDCP 2.2 and HDCP 1.4

0 Pixel clock up to 596 MHz

o Display Port 1.3

o eDPl4

0 One standard support at a time by means of software configuration.

0 All standards share the same pins.
A MIPIDSI

o0 Bidirectional communication

0 Programmable display resolutions

0 Multiple peripheral support capability, configurable virtual channels

o0 Video mode pixel formats, 16 bpp (5,6,5 RGB),

o 18 bpp (6,6,6 RGB) packed, 18 bpp (6,6,6 RGB) loosely, 24 bpp (8,8,8 RGB)
A LvDS

o o

Resolution up to 1920x1080.
Each LVDS link has 4 data lan@sCLK lane.
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8.1.1 HDMI
Table9: HDMI Signals
Pin # Pin name Ball
J2.51 HDMI_TX0_AUX_M BG3
J2.49 HDMI_TX0_AUX_P BH2
J2.61 HDMI_TX0_CEC BJ1
J2.67 HDMI_TX0_DDC_SCL BG1
J2.65 HDMI_TX0_DDC_SDA BN5
J2.63 HDMI_TX0_HPD BH8
J2.88 HDMI_TXO0_12C0_SCL BN9
J2.90 HDMI_TXO0_12C0_SDA BN7
J2.39 HDMI_TX0_TX M_LN_O BM8
J2.43 HDMI_TX0_TX M_LN_1 BM6
J2.47 HDMI_TX0_TX M_LN_2 BM4
J2.57 HDMI_TX0_TX M_LN_3 BK2
J2.37 HDMI_TX0_TX_P_LN O BL9
J2.41 HDMI_TX0_TX P_LN_1 BL7
J2.45 HDMI_TX0_TX_P_LN_2 BL5
J2.55 HDMI_TX0_TX _P_LN_3 BL3
SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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8.1.1.1 HDMI Termination

HDMI CLK and Data lin@3VIDS type¥hould be terminated using04-Ohmresistors.
Termination should be applied after HDMI analog core is powSB&EARIX8power
SW_1P8 pinsan be usedor the termination control. Se€igure3 for illustration of the
termination scheme.

HDMI

ESD Connector =

Protection
HDMI_DATZ_P | | 0apf

1
HDMI_DAT2_N

0.1 pF

[
1
HDMI_DATI P || 01uF

I
HDMI_DAT1_N | | 0-1pF
11
HDMI_DATO_P | jo0.1pF
I
HDMI_DATO_N

HDMI_CLK_P | o0dpF
I
HDMI_CLK_N | | D-1pF
I

ARC_P

8x
27O +3.3V 6040 2
vV ' 1% <
d

+18v*

=
3 g 1
2K %0 LMﬂi j% * NOTE: the 1.8V turning this FET on/off should be
o the same 1.8V supply thot powers the L. MX8 QM
VDD_HDMI_TX0_1P8 ball (AW17)

Figure3 : HDMI output connectivity

A A

2 KSy LIXIYyyAy3a GKS | 5al -HofidrSsiéders diréty othdfsigridlS (G KS cn
trace, as shown iigure4.

Figure4: HDMI interface pulidown resistor placement
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8.1.2 DisplayPort/Embedded Display Port

The Display port and Embedded Display port signals share the same pins as the HDMI
interface with appropriate software changes to output the different display standard.

DisplayPort 1.3 standard (VESA.org)

A DP supports 1.6 GHz ®B2.7 GHz (HBR), and 5.4 GHz (HBR2) rates. Those rates are
managed in API (Host).

A RBR supports 1080p60 (RGB 8b), HBR supports 4kp30 (RGB 8b) and HBR2 supports 4kp60
(RGB 8b).

Embedded DisplayPort 1.4 standard (VESA.org)

A eDP link rates: R216 (2.16 GbR943 (2.43 Gbps), R324 (3.24 Gbps), and R432 (4.32
Gbps)
A Fast Link Training is also supported

Tablel10: Display Port EmbeddeddP Signals

Pin # Pin name Ball

J2.51 EDP_AUX_N BG3
J2.49 EDP_AUX_P BH2
J2.39 EDPO_N BMS8
J2.43 EDP1_N BM6
J2.47 EDP2_N BM4
J2.57 EDP3_N BK2
J2.37 EDPO_P BL9
J2.41 EDP1_P BL7
J2.45 EDP2_P BL5
J2.55 EDP3_P BL3
SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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8.1.2.1 DP/eDP Termination

DP/eDRCLK and Data lines shouldtgpassedising0.1uF Capacitors
+3.3v DP
ESD Connector
Protection

+33V

1M

Figureb : DP/eDPoutput connectivity
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8.1.3 MIPIDSI
Tablell: MIPIDSI Signals

Pin # ‘ Pin name Ball

J1.2¢ MIPI_DSIO_CLK_N BN27
J1.2% MIPI_DSIO_CLK_P BL27
J1.28&" MIPI_DSIO_DATAO_N BM28
J1.26" MIPI_DSIO_DATAO_P BK28
J1.3% MIPI_DSIO_DATA1_N BM26
J1.30" MIPI_DSIO_DATA1_P BK26
J1.36% MIPI_DSIO_DATA2_N BN29
J1.34 MIPI_DSIO_DATA2_P BL29
J1.40 MIPI_DSIO_DATA3_N BN25
J1.38" MIPI_DSIO_DATA3_P BL25
J1.76% MIPI_DSIO_GPIO0_00 BD28
J1.78" MIPI_DSIO0O_GPIO0_01 BD30
J1.7¢ MIPI_DSIO _12C0_SCL BE29
J1.68" MIPI_DSIO_12C0_SDA BE31

Note : DSIO interface is not accessible when LVDS option is assembled.
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8.1.4 LVDS Display

The SOM uses two channel LMDi§play ports.
These outputs are used to communicate RGB data and controls to external LCD displays.

Tablel2: LVD®isplayChanneD Signals

Pin # Pin name Ball

J1.89 LVDSO_GPIOO0_IO00 BE39
J1.90 LVDSO0_GPIOO0_IO01 BD40
J1.86 LVDSO0_I2C0_SCL BD38
J1.84 LVDSO_I12C0_SDA BD36
J1.82 LVDSO_I12C1_SCL BE37
J1.80 LVDSO_I12C1_SDA BE35
J1.55 LVDSO_TOAN BK42
J1.53 LVDSO_TOAP BM42
J1.51 LVDSO_TOBN BL43
J1.49 LVDSO_TOBP BN43
J1.61 LVDSO_TOCLKN BL41
J1.59 LVDSO_TOCLKP BN41
J1.47 LVDSO_TOCN BK44
J1.45 LVDSO_TOCP BM44
J1.43 LVDSO TODN BL45
J1.41 LVDSO_TODP BN45
J1.79 LVDSO T1AN BG43
J1.77 LVDSO_T1AP BH44
J1.75 LVDSO T1BN BG41
J1.73 LVDSO_T1BP BH42
J1.85 LVDSO T1CLKN BG45
J1.83 LVDSO_T1CLKP BH46
J1.71 LVDSO T1CN BG39
J1.69 LVDSO_T1CP BH40
J1.67 LVDSO_T1DN BG37
J1.65 LVvDSO_T1DP BH38
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Tablel3: LVDS Display Chanrgbignals

Pin # Pin name Ball
J1.74 LVDS1 12C0_SCL BL35
J1.72 LVDS1 12C0_SDA BE33
J1.52 LVDS1 TOAN BL37
J1.50 LVDS1 TOAP BN37
J1.56 LVDS1 TOBN BK38
J1.54 LVDS1 _TOBP BM38
J1.46 LVDS1 TOCLKN BK36
J1.44 LVDS1 TOCLKP BM36
J1.60 LVDS1 _TOCN BL39
J1.58 LVDS1 _TOCP BN39
J1.64 LVDS1 _TODN BK40
J1.62 LVDS1 _TODP BM40

Note: There is an assembly option to upgradeond LVDS to dual channel.
Please contactales@variscite.cofor more information
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Due to NXP PCN 202012002| the HDMI RX Interface was removed.

Tablel4: RemovedHDMI R)XSignals

Pin # Pin name Ball

J2.15 NC (RemovediDMI_RX0_ARC )M BL13
J2.13 NC (RemovediDMI_RX0_ARC) P BM14
J2.25 NC (RemoveHDMI_RX0_CEC BJ9

J2.31 NC (RemovediDMI_RX0_DDC_SCL BH10
J2.29 NC (RemovediDMI_RX0_DDC_SDA BE13
J2.27 NC (RemovediDMI_RX0_HBD BF14
J2.33 NC (RemovediDMI_RX0_MON_jV BN11
J2.21 NC (RemovediDMI_RX0_RX_CLK M BL11
J2.19 NC (RemovedDMI_RX0_RX_CLK_P BM12
J2.11 NC (RemovediDMI_RX0_RX M_LN_O BL15
J2.7 NC (RemovediDMI_RX0_RX M_LN_1 BL17
J2.3 NC (RemovediDMI_RX0_RX M _LN_2 BL19
J2.9 NC (RemovediDMI_RX0_RX_P_LN_0O BM16
J2.5 NC (RemovediDMI_RX0_RX P_LN_1 BM18
J2.1 NC (RemovediDMI_RX0_RX _P_LN_2 BM20
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The SOM consist of two €5Host Controllers whicimplements all protocol functions
defined in the MIP| C&lspecification, providing an interface between the SOM and the
MIPI DPHY, allowing communication with an MIPI-Z8bmpliant camera sensor.

The MIPI C& host controller supports the followinfgatures:

Compliance with MIPI Alliance standard for camera serial interface-2)(@8tsion 1.00
29th November, 2005
Optional support for Camera Control Interface (CCI) using DesignWare Core
(DW_apb_i2c)
Interface with MIPI BPHY following PHY Prot Interface (PPI), as defined in MIPI
Alliance Specification for-BHY, version 1.00.00 14th May, 2009
Up to 4 BPHY Rx data lanes
Dynamically configurable mul&ine merging
Long and short packet decoding
Timing accurate signaling of frame and line synchronization packets
Support for several frame formats such as:
0 General frame or digital interlaced video with or without accurate sync timing
o Data type (packet or frame level) and virtual channel inteitepv
32-bit image data interface delivering data formatted as recommended i2 CSI
specification
Supports all primary and secondary data formats:
0 RGB, YUV and RAW color space definitions
0 From 24bit down to 6hit per pixel
0 Generic or usedefined bytebased data types
A Error detection and correction:

Tablel5: MIPFCSIZ2Port 0Signals

Do o PoToPo  Bo Do Do

Pin # Pin name Ball

J2.2 MIPI_CSI0O_ACM_MCLK_OUT BJ23
J2.50 MIPI_CSIO_CKN BE21
J2.48 MIPI_CSIO_CKP BF20
J2.56 MIPI_CSIO_DNO BE23
J2.60 MIPI_CSIO_DN1 BE19
J2.64 MIPI_CSIO_DN2 BE25
J2.68 MIPI_CSIO_DN3 BE17
J2.54 MIPI_CSIO_DPO BF22
J2.58 MIPI_CSIO_DP1 BF18
J2.62 MIPI_CSIO_DP2 BF24
J2.66 MIPI_CSIO_DP3 BF16
J2.10 MIPI_CSIO_GPIOO0_I000 BL23
J2.12 MIPI_CSIO_GPIO0_|001 BM22
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Pin # Pin name Ball
J2.6 MIPI_CSIO [2C0_SCL BH24
J2.14 MIPI_CSIO 12C0_SDA BN19

Tablel6: MIPFCSI2 Brt 1 Signals

Pin # Pin name Ball

J2.4 MIPI_CSI1_ACM_MCLK_OUT BN23
J2.26 MIPI_CSI1_CKN BH16
J2.24 MIPI_CSI1_CKP BJ17
J2.32 MIPI_CSI1_DNO BH18
J2.36 MIPI_CSI1_DN1 BH14
J2.40 MIPI_CSI1_DN2 BH20
J2.44 MIPI_CSI1_DN3 BH12
J2.30 MIPI_CSI1_DPO BJ19
J2.34 MIPI_CSI1_DP1 BJ15
J2.38 MIPI_CSI1_DP2 BJ21
J2.42 MIPI_CSI1_DP3 BJ13
J2.18 MIPI_CSI1_GPIO0_I000 BN15
J2.20 MIPI_CSI1_GPIO0_|001 BN13
J2.16 MIPI_CSI1_12C0_SCL BN17
J2.8 MIPI_CSI1_12C0_SDA BE15
SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021

Page, 47 Variscite Ltd.



SPEAR -MX8 SYSTEM ON MODULE

8490 KSINVBSNFI OS

The SOM consists of dual Ethernet Media Access Controller (MAC) designed to support
10/100/1000 Mbps Ethernet/IEEE 802.3 networks. Fbllowing External Gigabit magnetics
are required to complete the interface to the media. The i.MX8 processor also consists of
HW assist for IEEE1588 standard. See the IEEE1588 section for more details.

TheOnSOMAtheros AR803&igabitPHYin conjunctionwith externalmagneticson carrier
boardcomplete the interface to the media.

Tablel7: Gigabit Ethernet Magnetics

Vendor Package Configuration
Pulse H5007NL Transformer 8 Auto-MDX
TDK TLA7T101LF Transformer 8 Auto-MDX
Pulse JOGOO09NL Integrated RJ45 8 Auto-MDX

Tablel8: Ethernet PHYort 0Signals

Pin # Pin name Ball

J3.17 ETHO_LED_ACT AR8033.23
J3.21 ETHO_LED_LINK_10_100 AR8033.26
J3.19 ETHO_LED_LINK_1000 AR8033.24
J3.3 ETHO_MDI_A M AR8033.12
J3.1 ETHO_MDI_A P AR8033.11
J3.7 ETHO_MDI_B_M AR8033.15
J3.5 ETHO_MDI_B_P AR8033.14
J3.11 ETHO_MDI_C_M AR8033.18
J3.9 ETHO_MDI_C_P AR8033.17
J3.15 ETHO_MDI_D_M AR8033.21
J3.13 ETHO_MDI_D_P AR8033.20
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Tablel9: Ethernet PHY Port 1 Signals

Pin # Pin name Ball

J3.1& ETH1_LED_ACT(ENET1_RGMII_TX_CTL) AR8033.23(B48)
J3.2% ETH1_LED_LINK_ 10 100(ENET1_RGMII_TXC) AR8033.24(D46)
J3.2% ETH1_LED_LINK_1000(ENET1_RGMII_TXD2) ARB8033.26(G47)
J3.# ETH1_MDI_A M(ENET1_RGMII_RXD2) AR8033.12(D52)
J3. ¥ ETH1_MDI_A P(ENET1_RGMII_TXDO) AR8033.11(A49)
J3.& ETH1_MDI_B_M(ENET1_RGMII_TXD1) AR8033.15(C47)
J3.¢7 ETH1_MDI_B_P(ENET1_RGMII_RXD3) ARB8033.14(E53)
J3.1% ETH1_MDI_C_M(ENET1_RGMII_RX_CTL) AR8033.18(E49)
J3.1% ETH1_MDI_C_P(ENET1_RGMII_RXC) AR8033.17(B50)
J3.1# ETH1_MDI_D_M(ENET1_RGMII_RXD1) AR8033.21(C51)
J3.14 ETH1_MDI_D_P(ENET1_RGMII_RXDO0) AR8033.20(E51)

Note: There is an assembly option to expose RGMI! interface.
Voltage Level of these pins @M PCBeRisionsup to 1.3is 3.3V.
ON PCB Revisions 1.3 andR@MIl Interface can &3V (By defaultyr 1.8V.
The selection is done usigP102_1027

Lowlevel ofthis GPIO will select 3.3%ighlevel will séect 1.8V.

Please contactales@variscite.cofor more information

Table20: Ethernet PHY LED Behavior

Symbol 10M link | 10M active | 100M link | 100M active | 1000M link | 1000M active
LED_10_100 OFF OFF ON OM OFF OFF
LED_1000 OFF OFF OFF OFF ON ON
LED_ACT ON BLINK ON BLINK ON BLIMK
OM = active; OFF = inactive

Table21: MDIO Signals

Pin # Pin name Ball
J3.23[6] ENETO_MDC A9
J3.24[6] ENETO_MDIO D10

Note®: The pin mode cannot be changed on SOMs that have at least one

Ethernet PHY assembled
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The SOM features an MMC/SD/SDIO interface:

1 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-bigiacity (size > 2 GB)
cards HC MMC.

1 Fully compliant with SD command/response sets and physical laglefiaad in the SD
Memory Card specifications v3.0, including kigpacity SDHC

1 Fully compliant with SDIO command/response sets and interruptivegitmode as
defined in the SDIO Card specification, Part E1 v1.10

9 Fully compliant with SD Card specifioatiPart A2, SD Host Controller Standard
specification v2.00

1 1-bit or 4bit transfer mode specifications for SD and SDIO cards up té SIBI$S104
mode (104 MB/s max)

9 1-bit, 4-bit, or 8bit transfer mode specifications for MMC cards up to 52 MHz in ok S
and DDR modes (104 MB/s max). However, the SoC level integration and I/O mixing logic
restrict functionality to the following:

1
Table22: SDMMCL1 Signals

Pin # Pin name Ball
J3.49 USDHC1_CLK J39
J3.37 USDHC1 _CMD G41
J3.47 USDHC1_DATAO E37
J3.45 USDHC1 DATAl F38
J3.43 USDHC1_DATA2 E39
J3.41 USDHC1 _DATAS3 F40
J3.39 USDHC1 _DATA4 H40
J3.35 USDHC1 _DATAS5S G43
J3.33 USDHC1_DATA6 F42
J3.44 USDHC1 _DATA7 H42
J4.35 USDHC1 RESET_B A5

J3.42 USDHC1_STROBE J43
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TheSOM consists of a three USB controller blocks which provides a high performance USB
functionality that conforms to the USB 2.0 specification.

Table23: USB 2.0 Channel 1 Signals

Pin # Pin name Ball
J3.48 USB_OTG1_DN C39
J3.46 USB_OTG1_DP B40
J3.55 USB_OTG1_ID A37
J3.53 USB_OTG1_VBUS A39

Table24: USB 2.0 Channel 2 Signals

Pin # Pin name Ball
J3.54 USB_OTG2_DM C37
J3.52 USB_OTG2_DP B38
J3.25 USB_OTG2_ID F30
J3.57 USB_OTG2_VBUS A35

Table25: HSIC USB 2.0 Signals

Pin # Pin name Ball
J4.2% USB_HSICO_DATA H26
J4.299 USB_HSICO_STROBE F28
J4.1% VCC_HSIC V26

Note [5]: VCC_HSIC should be 1.2V if HSIC interface is in use.
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The SOM includes@uperspeed USB 3.0 core consisting of:

HS/FS/LS UTMI compliant interface

High speed, full speed and low speed operation in host mode (with UTMI transceiver)
High speed, and full speed operation in peripheral mode (with UTMI transceiver)
Hardware suppdrfor OTG signaling, session request protocol, and host negotiation
protocol

= =4 -4 -9

1 Up to 8 bidirectional endpoints
1 Integrated HS USB PHY
Table26: USB3 Signals
Pin # Pin name Ball
J3.60 USB_SS3 RX_ M_LN_O B34
J3.58 USB_SS3_RX_P_LN_O C35
J3.66 USB_SS3 TX_ M_LN_O B32
J3.64 USB_SS3 TX P_LN_O A33
SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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The SOM features three audio interfaces

T WMB8904CGEFL Audio codec interfaces:
0 Analog outputs & inputs: stereo line & Stereo HP out.
o Digital microphone input

1 Enhanced Serial Audio Interface

9 Serial Audio Interface

1 S/PDIF infout

Analog audio signals are part of the SOM WM8904 audio codec, availabi@ with €
Configurationonly.

The Codec features stereo groureferenced headphone amplifiers using the Wolfson

W/ 2L G &l Y LI A F A $hbdbrpdr&idy Ky inntvdrSesduahode charge pump
architecture- to optimize efficiency and power consumption during playback. The ground
referenced headphone and line outputs eliminate AC coupling capacitors, and both outputs
include common mode feedback paths to reject ground noise.

The following figure illustrates the connectivity for no large AC coupling capacitors

—p ™
E HPOUTL
— | X
L~ HPOUTFE -
p— m
u HPOUTR
— X = = Ground-referenced
= 4=
o 3 3 ClassW
CLASS-W GROUND= - .
REFERENCED OUTPUTS ] Eg

Figure6: WM8904 Headphone connectivity
8.8.1 WMB8904CGEFL Audio Codec

Table27: Analog audicSignals

Pin # Pin name Ball

J4.81 DMIC _CLK WM8904CGEFL.1
J4.83 DMIC_DATA WM8904CGEFL.27
J4.85 HPLOUT WM8904CGEFL.13
J4.86 LINEIN1_RP WMB8904CGEFL.24
J4.87 HPROUT WM8904CGEFL.15
J4.88 LINEIN1 _LP WMB8904CGEFL.26
J4.89 HPOUTFB WM8904CGEFL.14
J4.90 AGND WM8904CGEFL.22
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8.8.2 Enhanced Serial Audio Interface

The Enhanced Serial Audio Interface (ESAI) providesdufidix seriaport for serial
communication with a variety of serial devices, including industaydard codecs, SPDIF
transceivers, and other processors. The ESAI consists of independent transmitter and
receiver sections, each section with its own clock generatosefithl transfers are
synchronized to a clock. Additional synchronization signals are used to delineate the word
frames. The normal mode of operation is used to transfer data at a periodic rate, one word
per period. The network mode is also intended foripdic transfers; however, it supports

up to 32 words (time slots) per period. This mode can be used to build time division
multiplexed (TDM) networks. In contrast, the-damand mode is intended for ngperiodic
transfers of data and to transfer data saty at high speed when the data becomes
available.

Table28: Enhanced Serial Audio InterfaceSignals

Pin # Pin name Ball

J2.79 ESAI1_TXO BF10
J2.81 ESAI1_FSR BE11
J2.83 ESAI1_SCKR BD12
J2.85 ESAI1_FST BF12
J4.27 ESAI1_TX4_RX1 AY12
J4.37 ESAI1_TX1 BA11
J4.43 ESAI1_TX2_RX3 AU11
J4.45 ESAI1_TX3_RX2 AV10
J4.46 ESAI1_SCKT AY10
J4.56 ESAI1_TX5_RXO0 AT10

8.8.3 Serial Audio Interface

SAIl module provides a synchronous audio interface that supports full duplexisenitdces
with frame synchronization, such as 12S, AC97, TDM, and codec/DSP interfaces.

Table29: Serial Audio Interface 8ignals

Pin # Pin name Ball
J2.74 SAI0_RXC BB4
J2.72 SAI0_RXD BA5
J2.78 SAIO_RXFS BC1
J2.80 SAI0_TXC BA3
J2.76 SAIO_TXD AY6
J2.89 SAI0_TXFS AY2
SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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Table30: Serial Audio Interface $ignals

Pin # Pin name Ball
J4.69 SAI1_RXC AV6
J2.71 SAI1_RXD AV4
J4.31 SAI1_RXFS AU3
J4.67 SAI1_TXC AU5
J4.44 SAI1_TXD AU1
J2.73 SAI1l_TXFS AV2
Table31: Serial Audio Interface Signals
Pin # Pin name Ball
J4.46 SAI2_RXC AY10
J2.79 SAI2_RXD BF10
J4.37 SAI2_RXFS BA1l
Table32: Serial Audio Interface Signals
Pin # Pin name Ball
J4.84 SAI3_RXC El
J4.82 SAI3_RXD E3
Ja.47 SAI3_RXFS D2

8.8.4 Sony Phillips Digital Interface In/Out

Sony/Philips Digital Interface (SPDIF) audio block is a stereo transceiver that allows the
processor to receive and transmit digital audio. BRDIF transceiver allows the handling of
both SPDIF channel status (CS) and User (U) data and includes a frequency measurement
block that allows the precise measurement of an incoming sampling frequency.

Table33: S/PDIFSignals

Pin # Pin name Ball
J4.32 SPDIFO_TX BC9
J4.36 SPDIF0_RX BC7
J4.38 SPDIFO_EXT_CLK BD6
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The PCle IP provides PCI Express Gen 3.0 functionality.
The following list the key features of the PCle PHY:

15/25/3.0/5.0/6.0 GbBerializer / Deserializer

Compliant with PCI Express Base Specification 2.1

Compliant with PIPE Specification 2.0

8/16/ 20/ 40bit CMOS Interface for Transmitter and Receiver
25 /100 MHz Reference Clock

K28.5 Detection for Word Alignment

8B/10BEncoding / Decoding

Receiver Detection

28 nm CMOS Process (LN28LPP)

Supports Spread Spectrum Clocking in Transmitter and Receiver

= =4 -8 -8 -8 _8_a_9a_°a_-2°

Table34: PCIE Common Clock Signals

Pin # Pin name Ball
Ja.2 HSIO PCIE_IOB_EXT_REFCLK100M_N E25
Ja.4 HSIO _PCIE_IOB_EXT_REFCLK100M_P F26
Note: Clock signals acts as output from the SOM for Genl and Gen2 operation.
Clockacts as input for Gen3 operation.
Table35: PCIE®ignals
Pin # Pin name Ball
J4.11 HSIO_PCIEO_CLKREQ B Al7
J4.13 HSIO_PCIEO_PERST B D20
J4.10 HSIO_PCIEO_RX0_N B30
J4.8 HSIO_PCIEO_RXO0_P A29
J4.16 HSIO_PCIEO_TXO_N c27
J4.14 HSIO_PCIEO_TXO0_P B26
Ja.7 HSIO_PCIEO_WAKE_B Al15
Table36: PCIE2 Signals

Pin # Pin name

J4.22 HSIO_PCIE2_RX0_N B20
J4.20 HSIO_PCIE2_RX0_P A19
J4.28 HSIO_PCIE2_TX0_N C17
J4.26 HSIO_PCIE2_TX0_P B16
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The SOM consists of an integrated Serial Advaiestinology Attachment (SATA) controller
that is compatible with the Advanced Host Controller Interface (AHCI) specification. The
SATA Controller block (SATA), along with integrated physical link hardware (SATA PHY),
provides one SATA port for the attachmerf external SATA compliant storage devices.

Table37: SATA Signals

Pin # Pin name Ball
J4.22 SATA_RX_N B20
J4.20 SATA RX_P A19
J4.28 SATA_TX_N C17
J4.26 SATA_TX_P B16
8.11! ! w¢

1 Highspeed TIA/EKR32-F compatible, up to 5.Mbit/s

1 Serial IR interface loapeed, IrDAompatible (up to 115.2 Kbit/s)

T 9-bit or multi drop mode (R885) support (automatic slave address detection)

1 7,8, 9, or 1bit data characters €Bits only with parity), 1 or 2 stop bits

1 Programmable parity (eve odd, and no parity)

9 Hardware flow control support for RTS and CTS signals

Table38: UARTO Signals
Pin # Pin name Ball
J1.12 UARTO_CTS B AW49
J1.14 UARTO_RTS B AU45
J1.16 UARTO_RX AV50
J1.10 UARTO_TX AV48
Note: UART@sed as serial console of the main ARM cores.
Table39: UART1 Signals

Pin # Pin name Ball
J1.4Y UART1_CTS B AV46
J1.6Y UART1_CTS B AR43
J1.6Y UART1_RTS B AR43
J1.4Y UART1_RTS B AV46
J1.8Y UART1_RX AT44
J1.2 UART1_TX AY48

Note [1]: Signals are shared with the-S®M Bluetooth.
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Table40: UART2 Signals
Pin # Pin name Ball
J1.80 UART2_RX BE35
J1.14 UART2_RX AU45
J1.82 UART2_TX BE37
J1.12 UART2_TX AW49
Table41: UART3 Signals
Pin # Pin name Ball
J3.1( UART3_CTS_B AR8033.17(B50)
J3.3# UART3_RTS_B (D48)
J3.¢ UART3_RX AR8033.14(E53)
J3.40 UART3_RX AP44
J3.2 UART3_TX AR8033.26(G47)
J1.11 UART3_TX AuU47
Note [2]: Pins are shared with the €@OM Ethernet PHY2.
Table42: UART4 Signals
Pin # Pin name Ball
J2.18 UART4_RX BN15
J3.34 UART4_RX AR47
J2.20 UART4_TX BN13
J3.29 UART4_TX AU53
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TheFlexible Controller Area Network (FLEXCAN) module is a communication controller
supporting CANFD (CAN Flexible Data Rate) and CAN2.0B specification.
Signal Description:

T CAN Rx: The receive pin from the CAN bus transceiver. Dominant state is repregented b
logic level '0'. Recessive state is represented by logic level '1'.

1 CAN Tx: The transmit pin to the CAN bus transceiver. Dominant state is represented by
logic level '0". Recessive state is represented by logic level '1'.

Table43: CANO Signals

Pin # Pin name Ball
J4.79 FLEXCANO_RX C5
J4.80 FLEXCANO_TX H6

Table44: CAN1 Signals

Pin # Pin name Ball
J4.74 FLEXCAN1 RX E5
J4.76 FLEXCAN1 TX G7

Table45: CAN2 Signals

Pin # Pinname Ball
J4.59 FLEXCAN2_RX C3
J4.61 FLEXCAN2_TX E7
SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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Flexible sequence engine to support various flash vendor devices.

Support for FPGA interface

Single, dual, quad, and octal mode of operation.

DDR/DTR mode wherein the data is generateevary edge of the serial flash clock.
Support for flash data strobe signal for data sampling in DDR and SDR mode.

Two identical serial flash devices can be connected and accessed in parallel for data read
operations, forming one (virtual) flash memory witbubled readout bandwidth.

E R

Table46: SPI0 Signals

Pin # Pin name Ball
J2.78 SPIO_CSO BC1
J2.80 SPIO_Cs1 BA3
J2.72 SPIO_SDI BA5
J2.76 SPI0O_SDO AY6
J2.74 SPIO_SCK BB4

Table47: SPI1 Signals

Pin # Pin name Ball
J4.62 SPI1_CSO AL9
J4.70 SPI1_Cs1 AP6
J4.68 SPI1_SCK AR9
J4.66 SPI1_SDI AR7
J4.64 SPI1_SDO AN9

Table48: SPI2 Signals

Pin # Pin name Ball
J2.75 SPI2_CS0 AW1
Ja.71 SPI2_SCK AWS5
J4.42 SPI2_SDI AY4
J2.77 SPI12_SDO BAl
SPEAR -MX8_V1.x Datasheet Rev. 1. 8, 9/2021
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Table49: ECSPI3 Signals

Pin # Pin name Ball
J1.44 SPI3_CS0 AV46
J4.34 SPI3_CS1 BD8
J2.86 SPI3_SCK BF6
J1.2 SPI3_SCK AY48
J1.6Y SPI3_SDI AR43
J1.8Y SPI3_SDO AT44

Note [1]: Signals are shared witthe OnSOM Bluetooth.
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The SOM consists of 4 12C Interface connectivity peripherals which provides serial interface
for external devices. Data rates of up to 400 kbps are supported.

In addition,there are dedicated lovspeed 12C noiDMA 12C bussesifo

MIPIDSI, LVDS, HDWIK, MIRCSI

Table50: 12CO0 Signals

Pin # Pin name Ball
J2.10 12C0_SCL BL23
J2.88 12C0_SCL BN9
J2.88 12C0_SCL BN9
J2.12 [2C0_SDA BM22
J2.90 [2C0O_SDA BN7
J2.90 [2C0_SDA BN7
Table51: 12C1 Signals
Pin # Pin name Ball
J3.30 12C1_SCL AY52
J4.21 [2C1_SCL F28
J4.63 [2C1_SCL L9
J4.65 12C1_SCL J9
J3.26 I2C1_SDA AV52
J4.23 I2C1_SDA H26
J4.55 I2C1_SDA H10
J4.57 I2C1_SDA F8
Table52: 12C2 Signals

Pin # Pin name Ball
J1.5 12C2_SCL BA53
J1.3 12C2_SDA AY50
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Table53: 12C4 Signals

Pin # Pin name Ball
J3.2% 12C4_SCL A9
J4.7% 12C4_SCL Al3
J3.24 12C4_SDA D10
J4.7%! 12C4_SDA C13
Note [3]: 12C4 interface is used by CODEC AND EEPR®Mbdevices
tAy O2yFAIdzNI GAZ2Y F2NJ LH/ H &A3AYIf
Note [6]: The pin mode cannot be changed on SOMs that have at least one
Ethernet PHY assembled.
Table54: LVDSO0 12C Signals
Pin # Pin name Ball
J1.86 LVDSO0_I2C0_SCL BD38
J1.84 LVDSO_I12C0_SDA BD36
J1.82 LVDSO0_I12C1_SCL BE37
J1.80 LVDSO_I12C1_SDA BE35
Table55: LVDS1 12C Signals
Pin # Pin name Ball
J1.74 LVDS1 12C0_SCL BL35
J1.72 LVDS1_12C0_SDA BE33
J1.7¢¢ LVDS1 12C1_SCL BE29
J1.68" LVDS1 12C1_SDA BE31
Note [4]: LVDSIRC1 interface is not accessible when DSI option is assembled.
Table56: DSIO 12C Signals
Pin # Pin name Ball
J1.7¢ MIPI_DSIO_12C0_SCL BE29
J1.68" MIPI_DSIO_12C0_SDA BE31

Note [4]: DSIO 12C0 interface is not accessible when LVDS option is assembled.
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Table57: M40 and M41 I12C Signals

Pin # Pin name Ball
J3.38 M40_12C0_SCL AM44
J3.32 M40_12C0_SDA AU51
J1.9 M41 _12C0_SCL AR45
J3.36 M41 12C0_SDA AU49
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ADC is a 1.8 V 4#t ADC with 16 channels analog input MUX and iehiéters for low
voltage digital interface. ADC supports conversion up to five logic groups (ChA/ ChB / ChC/
ChD / SW). Each grogpn select one channel from-@5 physical channels.

Table58: Analog to Digital Converter Signals

| 2y @S NI S NJ

Pin # Pin name Ball
J4.60 ADC_INO AP10
J4.58 ADC_IN1 AN11
J4.72 ADC_IN2 AP8
J4.68 ADC_IN3 AR9
J4.64 ADC_IN4 AN9
J4.66 ADC_IN5 AR7
J4.62 ADC_IN6 AL9
J4.70 ADC_IN7 AP6
8.16DSY SN} f tdzN1J2a&aS ¢AYSNJ

Each GPT is a@2A i -NaEyNySASY 3 ¢

external event and can be configured to trigger a capture event on either the leading or
Lidzt a S @

GNIX AfAy3a SR3ISa 27
mode, it is capable of providing precise interrupts at regular intemyéls minimal

processor intervention. The counter has output compare logic to provide the status and

2NJ aasi

by A Y Lddzi

YR T2NBSG¢

2 KSy

Y2RS {7
prescaler and compare and capture register. A timer counter value can be captured using an

iKS

interrupt at comparison. This timer can be configured to run either on an external clock or
on an internal clock.

Table59: General Purpose Timer Signals

Pin # Pin name Ball
J3.26 GPTO_CAPTURE AV52
J3.30 GPTO_CLK AY52
Ji1.1 GPTO_COMPARE AWS53
J1.3 GPT1_CAPTURE AY50
J1.5 GPT1_CLK BA53
J1.7 GPT1_COMPARE BA51
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Due to NXP PCN 202012002| eBlInterface was removed.

Table60: RemovedViedialLB Signals

Pin # Pin name Ball
J4.47 Do not useNILB_CLK D2
J4.82 Do not useILB_DATA E3
J4.84 Do not useNILB_SIg El

8.18{ € a1 SY !/yZAylil NP f

Power control, clocks, reset
Boot ROMs

PMIC interface

Resource Domain Controller

E

Table61: System Control Unit Signals

Pin # Pin name Ball

J1.15 SCU_DSC_BOOT_MODE2 BJ53
J1.17 SCU_DSC_BOOT_MODE3 BA43
J1.19 SCU_DSC_BOOT_MODE5 BK52
J1.25 SCU_GPIO0_I000 AU43
J1.23 SCU_GPIO0_l001 AV44
J1.27 SCU_GPIO0_l0O05 AY44
J1.29 SCU_GPIO0_I006 BG49
J3.63 SCU_WDOGO0_WDOG_OUT BB50

Note: For boot modes please see Boot Configuration section.
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Secure No#Volatile Storage, including Secure Real Time Clock, Security State Machine,
Master Key Control, and Violation/Tamper Detection and reporting.

Table62: Secure No#Volatile Storage

Pin # Pin name Ball

J1.21 SNVS_ON_OFF_BUTTON BE47
J3.61 SNVS_PMIC_ON_REQ BL51
J1.35 SNVS_TAMPER_INO BE41
J1.37 SNVS_TAMPER_IN1 BE43
J1.31 SNVS_TAMPER_OUTO BD46
J1.33 SNVS_TAMPER_OUT1 BD42

820DSYSNJ) f t dzN1J2aS [ 5h

SOM exposes two general purposes LDO frdiiC2.
Each is 1.5V to 5.0V, 400 mA; 3% accuracy with optional load switch mode.

Table63: LDO Signals

Pin # Pin name Ball

J4.52 P2 _LDO3 PF8100VAAQES25
J4.54 P2 _LDO3 PF8100VAAOQES25
J4.48 P2 _LDO4 PF8100VAAOES28
J4.50 P2 _LDO4 PF8100VAAOES28

Note:P2_LDO3 can be used if turned on once on boot tifhe. latest PF8200 Errata
does not recommend toggling LDO3 in runtime.
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The SOM consists of the System JTAG Controller (SJChravicles debug and test control

with maximum security. The test access port (TAP) is designed to support features

compatible with the IEEE standard 1149.1 v2001 (JTAG). Support IEEE P1149.6 extensions to
the JTAG standard are for AC testing of selectexig@als.

Table64: JTAG signals 36in Header Connector

Pin # Pin name Ball

2 JTAG_TMS BA49
3 GND

4 JTAG_TCK BC51
5 GND

6 JTAG_TDO BD52
7 4.7K Pull Down

8 JTAG_TDI BE51
9 JTAG_TRST_B BE53
10 POR_B 1Vv8 BE49

Note: The connector footprint was changed on Rev 1.2 of the board.

SPEARIX8 Rev 1.1 and below SPEARIX8 Rev 1.2 and up
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