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1 INTRODUCTION

The information presented in this data sheet is for the MitySOM-MX6 family Development Board from
Critical Link. In addition to supplying these off the shelf solutions, Critical Link’s embedded design team
provides systems engineering, software development, and hardware design services to support your
project anywhere in the development lifecycle. Email info@criticallink.com with any questions.

2 OVERVIEW

2.1 MitySOM-iMX6 SMARC EXPANSION DESCRIPTION

The MitySOM-iMX6 Development Board (also referred to as the SMARC Expansion) is a fully tested,
highly reliable, scalable, and high performing base board that allows customers access to the
functionalities of the MitySOM-iMX6 and to focus on their end application. It is designed for industrial
and commercial purposes, and can also be used to develop and test your application before building a
prototype, which saves cost and time-to-market.

Highlights:
e Open source hardware and software to help develop your custom embedded solutions.

e 1x Ethernet.

e 1xUSB3.00TG.

e 3xXUSB 2.0 HOST.

e 1x HDMI output.

e 1x Button LED.

o 1XRTC battery.

e 1x Expansion 28 pins header.

e 1x Terminal 6 pins plug.

e 1x Serial header expansion.

e 1x Serial debug 3V3 interface header.
e 1x Boot select header.

e 1x CSI connector.

e 1x Micro SD connector.

e 1x Line-in audio mini jack.

e 1x Headphones audio mini jack.

e 1x Mic-in audio mini jack.

e 1xDVI-D.

e 1X MSATA connector.

e 1x USB modem miniPCle connector.

e 1x SIM connector.
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2.2 SMARC EXPANSION FEATURES

Feature Specifications

Ethernet 10/100/1000 Mbps base T 1x RJ45 connector
USB 3.0 0TG 1x USB 3.0 type micro AB receptacle

USB 2.0 HOST 3x USB 2.0 type A receptacle

HDMI output 1x HDMI type A receptacle

Button LED 1x Button with blue and red LEDs integrated
RTC battery Allow to maintain running the Real Time Clock

Expansion 28 pins header

Multiple peripherals: 2x SPI, 1x 12C, 1x 12S, 1x CAN, 2x PWM,
RESET. 1x Male header 2x14 pins 2,54mm pitch spacing

Terminal 6 pins plug

Power (5V), RS485 and CAN interfaces are accessible
1x Male header 1x6 pins 5 mm pitch spacing

Serial header expansion

2X RS232 ports
1x Male header 2x5 pins 2.54 mm pitch spacing

Serial debug 3V3 interface header

Serial TTL 3V3 debug port
1x Male header 1x6 pins 2.54 mm pitch spacing

Boot select header

Header to select the boot interface
1x Male header 2x3 pins 2.54 mm pitch spacing

CSI connector

Used to connect cameras with MIPI CSI2 interface

Micro SD connector

Used to insert SD cards

Line-in audio mini jack

1x Stereo audio in

Headphones audio mini jack

1x Stereo audio out

Mic-in audio mini jack

1x Mic-in

DVI-D

DVI-D Interface on HDMI type A receptacle

mSATA connector

Used to connect mSATA disks

USB modem miniPCle connector

Used to connect miniPCle modems through USB interface

SIM connector

Used to insert SIM cards

Processor Board Interface

1x SMARC 314 expansion interface

Power

Supply Voltage +5V DC +-10%

Power from terminal 6 pins plug

Supply Voltage +5V DC +-10%

Table 1 Expansion Board Features

RITICAL
INK &

Page 2 of 24 60-000021-1B
3/20/2018

www.criticallink.com



http://www.criticallink.com/

@OM MitySOM-iMX6 Development Board

2.3 SMARC EXPANSION BLOCK DIAGRAM
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Figure 2 SMARC EXPANSION Kit View
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3 ON-BOARD INTERFACES
31 SUMMARY

Feature EypA :,\CI: SION SMARC BOARDS interface
Ethernet J400 GBE
USB 3.0 0TG J602 USBO (OTG) and AFB_DIFF0, AFB_DIFF1 (USB3.0)
J600(Type A
USB 2.0 HOST dual) and J601 | USB1 (USB hub)
(Type A)
HDMI output J500 (Type A) | HDMI
Button LED 1200 GPI109 (button), GPIO10 (blue LED) and GPIO11 (red
LED).
RTC battery BT300 VDD_RTC
SPI0, 12S1, SPI1, AFB1 OUT (PWM),
Expansion 28 pins LCD_BKLT_PWM,
header J1003 WDT_TIME_OUT#, SLEEP#, 12C_PM,
AUDIO_MCK and
RESET_IN#
Terminal 6 pins plug J1002 CAN, SER2 and 5V
Serial header expansion | J800 SERO0 and SER3 (RS232)
Serial debug 3V3
interface Jgao1 SER1
Header
Boot select header J1202 BOOT_SELO#, BOOT_SEL1# and BOOT_SEL2#
CSI connector J1001 CSI1, GPIO7, GPIOS, 12C_CAM and CAM_MCK
Micro SD connector J1200 SDIO
Line-in audio mini jack | 1904 12S0, 12C_GP, AUDIO_MCK and GPIO4 (reset) (audio
codec)
Headphones audio mini 1900 12S0, 12C_GP, AUDIO_MCK and GPI104 (reset) (audio
jack codec)
Mic-in audio mini jack | 1902 12S0, 12C_GP, AUDIO_MCK and GPIO4 (reset) (audio
codec)
DVI-D J501 LVDS (converted to DVI lines)
MSATA connector J1103 SATA
Modem miniPCle 31100 USB1 (USB hub)
connector
SIM connector J1102 -
Processor Board
Interface J200
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Table 2 On-Board Interfaces

T O O

Figure 4 SMARC EXPANSION Interface Connectors Map Bottom View
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2.2 ETHERNET

SMARC EXPANSION includes a RJ45 connector (J400), provided for Ethernet Auto-MDIX Full
Duplex 10/100/1000 Base T interface. This port is supported by Ethernet Physical Layer Transceiver
(PHY) included in the MitySOM-iMX6 modules. The base board only makes a direct link with the
Ethernet port.

The Ethernet interface supports the following features:

o Fully compliant with IEEE 802.3/802.3u standards.
e 10BASE-T, 100BASE-T and 1000BASE-T support.
o Full-and Half-duplex support and full-duplex flow control.

e Industrial temperature range (-40°C to 85°C).

J400 JKBH32108403TH,

1 ves —pes se R4S PHY SIDE

- - 02 ¢ TS GBEMOG R 2 |y,

|.m,: c4m |‘cm? | cana | capa

=
00 _| L
_‘,.u.r _|_ ﬂ.nFT 00nF=—100nF——=100nF

_}“.. D_‘:',_l ',Rm"'

Figure 5 J400 Ethernet Connector Schematic
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The Ethernet signals are available through the following connector pins:

Signal Name SMARC pin | Description

GBE MDI3- P19 Analog_Transmlt/Recelve Data 3 Negative. Differential output to
- magnetics.

GBE MDI3+ P20 Analog_Transmlt/Recelve Data 3 Positive. Differential output to
- magnetics.

GBE_LINK100# P21 Active Low. Means 1000/100 Mbps speed. Inactive if 10 Mbps.

GBE MDI2- P23 Analog_Transmlt/Recelve Data 2 Negative. Differential output to
- magnetics.

GBE MDI2+ P24 Analog_Transmlt/Recelve Data 2 Positive. Differential output to
- magnetics.

GBE_LINK_ACT#P25 Active Low. Indicates valid link and blinks when there is activity.

GBE MDI1L- P26 Analog_Transmlt/Recelve Data 1 Negative. Differential output to
- magnetics.

GBE MDIL+ P27 Analog_Transmlt/Recelve Data 1 Positive. Differential output to
- magnetics.

GBE_CTREF P28 Center-Tap reference voltage for Ethernet magnetic (if required by PHY).

GBE MDIO- P29 Analog_Transmlt/Recelve Data 0 Negative. Differential output to
- magnetics.

GBE MDIO+ P30 Analog_Transmlt/Recelve Data 0 Positive. Differential output to
- magnetics.

Table 3 Ethernet Signals in J400 RJ45 Connector

3.3 USB 3.0 on-the-go (OTG)
SMARC EXPANSION includes a single USB 3.0 OTG port (J602) directly connected to the USB
OTG pins of the MitySOM-iMX6 module interface.

J602 is a USB 3.0 type mini AB receptacle connector. The following figure shows the connection to this
port:
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Figure 6 J602 USB 3.0 OTG Connector Schematic

The USB 3.0 OTG interface is implemented with the MitySOM-iMX6 USB OTG controller:

e  Operates either as the function controller of a Super/High/Full Speed USB peripheral or as
host in point-to-point or multipoint communications.

o  Complies with the USB 3.0 standard for SuperSpeed (5 Gbps) function and with OTG
supplement.

e  Supports USB 3.0 peripheral at SuperSpeed (5 Gbps), High Speed (480 Mbps) and Full
Speed (12 Mbps).

e  Supports USB 3.0 host at SuperSpeed (5 Ghps), High Speed (480 Mbps), Full Speed (12
Mbps) and Low Speed (1,5 Mbps).

The USB 3.0 OTG signals are available through the following connector pins:

Signal Name SMARC pin | Description
USBO+ P60 Analog D+ data pin of the USBO
USBO- P61 Analog D- data pin of the USBO
USB0 VBUS DET P63 USB host power detection, when this port is used as a device
uUsB0 _OTG_ID P64 USB OTG ID input, active high
AFB_DIFFO+ i i

_ . +
(USB_TX_P) S62 USB 3.0 transmission line
(AUFSBB—_DT';iON') S63 USB 3.0 transmission line -
AFB _DIFF1+

- B 3. ion line +
(USB_RX_P) S65 USB 3.0 reception line
AFB_DIFF1-

- B 3. ion line -
(USB_RX_N) S66 USB 3.0 reception line

Table 4 USB 3.0 OTG Signals in J602 Connector
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34 USB 2.0 HOST
SMARC EXPANSION includes a USB 2.0 Hi-Speed hub controller providing 3x USB 2.0 HS HOST
ports available through Type A connectors, J600 and J601 (double and simple respectively). The
hardware provides power on/off switch control and up to 500 mA of current limit at 5V on each of three
ports. The fourth port of the hub is used for Modem miniPCle connector. The following figure shows the
connection to these ports:

J601, g7583-2010B

Ii?:[ SB3 & % SVUSHI J600 S\ I_TSIK' .
_ =

T C632 LC614| |1nF uL [(B—=—==))_LL__]| C615]||1nF l
1 | L1nF 11 Tz | B s i L2ov |

2
3 =l =

4

o2 U3 L3¢

i -
— o w I)l “—

USBADO21WH,

i i

Figure 7 J600 and J601 USB 2.0 HOST Connector Schematic

The USB 2.0 HOST signals are available through the following connector pins:

Signal Name SMARC pin | Description

USB1+ P65 Analog D+ data pin of the USB1

USB1- P66 Analog D- data pin of the USB1

USB1 EN_OC# P67 Active Low. Over current Indication to module
GPIOO0 P108 GPIO used to reset HUB controller

GPIO1 P109 GPIO used to enable or disable 5VUSB1
GPIO2 P110 GPIO used to enable or disable 5VUSB2
GPIO3 P111 GPIO used to enable or disable 5VUSB3

Table 5 USB 2.0 HOST Signals in J600 and J601 Connector
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34 HDMI

SMARC EXPANSION includes an HDMI type A receptacle connector (J500). The following figure

shows this connection:

J&00

Figure 8 J500 Connector Schematic

The HDMI signals are available through the following connector pins:

HOMIZ_N 3 )
= DAT2-
HOMIZ_P T pator
= | DAT2 §
HDOMI_SCL_5v 15 | . MIGI
HOMI|_SDA_5V 15| L Sl [uToz
SDA 52 [oros
53 -
HOMITP G DATI- se M
e 2 paTi+
2 NATI 5
¥ 50 _HDMI } i sy
Ao (V). (5 15 DDCACEC GNDY
HOMID N 5 | HPLG
SRIOIE = DATO-
ol i DaTO+
DATO §
U | o o e |13 HDMI_GEC_5V
HOMIG_P 0 E: Ef '{E ER
HOMIG_N b o -
ADMI-A

Signal Name SMARC pin Description

HDMI_D2+ P92 HDMI data differential pair D2 +
HDMI_D2- P93 HDMI data differential pair D2 -
HDMI_D1+ P95 HDMI data differential pair D1 +
HDMI_D1- P96 HDMI data differential pair D1 -
HDMI_DO+ Po8 HDMI data differential pair DO +
HDMI_DO- P99 HDMI data differential pair DO -
HDMI_CK+ P101 HDMI differential clock output pair +
HDMI_CK- P102 HDMI differential clock output pair -
HDMI_HPD P104 HDMI Hot Plug Detect input
HDMI_CTRL_CK P105 12C bus clock

HDMI_CTRL_DAT | P106 12C bus data

HDMI_CEC P107 HDMI Consumer Electronics Control

Table 6 HDMI Signals in J500 Connector
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3.6 BUTTON LED
SMARC EXPANSION includes a button with red and blue LEDs integrated (s1200). The
following figure shows this connection:

5V
s R1208 é R1200 —LS0ao2

‘|‘ $1200 220 220
R1210, , , 10K _ 3 ]
}d o{-;::}_:l_ )
02 <_USER _BUTTON __"iEE—BIT_T‘_’N__"‘.l .2 - R1211 j_ j__ USER LED BLUE

T | 10K L e “TSER LED BLUE 02
RED BYASS ‘r; 18 BLUE BYASY Q1200 Q1201
‘ 7 DTC143ZE[M1G, DTC‘432ET1G————-,(;ln)z¢>kln 202
| !

TLLA-72BRB-R1SHO-V-B = =
USER LED RED

RED BYASS

-

Figure 9 S1200 Button Schematic

The BUTTON LED signals are available through the following connector pins:

Signal Name SMARC pin | Description

GPIO9 P117 GPIO used to read S1200 input (USER_BUTTON)

GPIO10 P118 GPI0O used to control S1200 blue LED (USER_LED_BLUE)
GPIO11 P119 GPI0 used to control S1200 red LED (USER_LED_RED)

Table 7 BUTTON LED Signals

3.7 POWER SUPPLY

SMARC EXPANSION must be powered by +5Vdc power source and 5Adc current capacity
should be enough to use all board functionalities through J300 or through J1002. The following
figure shows the J300 and J1002 connections to power the board:

TP5V

J300 ? 5V
———1] I > 5V 11002

3 - || L vee
' =— GND
et CANL 3 [
D — CANH T cai
2 B 07 RS485_A ggjgg g ? 485_A
07 RS485 B > 485 B
RAPC722BK 691 300_700_024
Figure 10 J300 and J1002 Schematics
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3.8 RTC BATTERY
SMARC EXPANSION includes a backup battery (BT300) that powers the backup state as far as the input

voltage is high enough. It uses VL1220-1VC battery. The following figure shows the BT300 connection:
I =

The BUTTON LED signals are available through the following connector pin:

——DNI

~| BT300

“| 3V BATTERY

Figure 11 BT300 Schematics

Signal Name

SMARC pin |Description

VDD_RTC

S147 Low current RTC circuit backup power.

Table 8 RTC BATTERY Signals
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3.9 EXPANSION HEADERS

3.9.1 EXPANSION 28 PINS HEADER

SMARC EXPANSION includes an expansion header (J1003) that contains features as shown in the next
figure:

Y% J1003 1V8

2 |
: : SPI0 DO 2]t *[3 sSP1 Do . :
o s —Shoe 1 S i
: SPI0_CK g 7 5P _CK 120D
02 SPI0 CK SPI0 CS0 M) + + ) SPIT CS0 SPI1 CK 02
% — SPI0_CS1 12 |7 T [ ISPt _cst — 8%
02, 11 1251 SDIN LA ol 14 QNN 15 CAN1 TX CANLTX 02
o S 251 BITCLK 16 | + + [[15_CANT RX CANIRX .03
02, 1< 12SL SYNC 1251 SYNC___ 18 Il 17 WODT TIME OUT G NN 2
05 11 N 25T SDOUT 20 | § § [[19_LCD BKLT PWM _eblotde 00 102
‘02 AUle MCK é&vﬂooﬂgK gi + + 5; |82'E:EESFS>'\ — SLEEPN 02
02< PWM OUT 2C_SCL 5% 1t *[ 35 ThRESET i 02
02 12C SCL + + nRESET 02
J_ 3 D
3V3 =

Figure 12 J1003 Schematic

SMARC EXPANSION 28 PINS HEADER signals are available through the following connection pins:

Signal Name SMARC pin Description
SPI10_CS1# P31 SPI0 chip select 1 signal (connected to pin 12)
SPI0_CS0# P43 SPI0 chip select 0 signal (connected to pin 10)
SPI0_CK P44 SPI0 clock (connected to pin 8)
SPI0_DIN P45 SPI10 Master Input-Slave Output(MISO) (connected to pin 6)
SPI0_DO P46 SPI0 Master Output —Slave Input (MOSI) (connected to pin 4)
SPI1_CS1# P54 SPI1 chip select 1 signal (connected to pin 11)
SPI1_CS0# P55 SPI1 chip select 0 signal (connected to pin 9)
SPI1_CK P56 SPI1 clock (connected to pin 7)
SPI1_DIN P57 SPI1 Master Input-Slave Output(MISO) (connected to pin 5)
SPI1_DO P58 SPI1 Master Output —Slave Input (MOSI) (connected to pin 3)
12C_ PM_CK P121 12C bus clock (connected to pin 26)
12C_PM_DAT P122 12C bus data (connected to pin 23)
RESET_IN# P127 Reset input from Carrier board (connected to pin 25)
CAN1 TX P145 CANL1 Transmission line (connected to pin 13)
CAN1_RX P146 CANL1 Reception line (connected to pin 15)
AFB1 OUT S18 PWM output (connected to pin 24)
AUDIO_MCK S38 Master clock output to Audio codecs (connected to pin 22)
12S1_LRCK S43 12S1 Transmit Frame Sync signal (connected to pin 18)
1251 _SDOUT S44 12S1 Data Transmit signal (connected to pin 20)
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Signal Name SMARC pin Description

12S1_SDIN S45 12S1 Data Receive signal (connected to pin 14)

1251 CK S46 12S1 Transmit Clock signal (connected to pin 16)

LCD BKLT_PWM |S141 Display backlight (connected to pin 19)
WDT_TIME_OUT# | S145 Watch-Dog-Timer Output (connected to pin 17)
SLEEP# S149 Sleep indicator from Carrier board (connected to pin 21)

Table 9 SMARC EXPANSION 28 PINS HEADER Signals

3.9.2 TERMINAL 6 PINS PLUG

SMARC EXPANSION includes a terminal plug (J1002) that contains power, CAN and RS485 interfaces. It
is important to note that CAN signals are CAN bus standard compatible. The following figure shows the
J1002 connections:

5V J1002
- | l vce

| =~ GND

12 CANL gﬁ:h 1 CANL
12 CANH RS485 A = CANH
07 RS485 A RS485 B =1 485.A
07 € RS485 B — 485 B

691 300 700 024
Figure 13 J1002 Schematic

TERMINAL 6 PINS PLUG signals are available through the following connection pins with RS485 and
CAN transceivers:

Signal Name SMARC pin | Description

SER2 TX P136 SER2 Transmit Data Output
SER2_RX P137 SER2 Receive Data Input
SER2_RTS# P138 SER2 RTSn Output
SER2_CTS# P139 SER2 CTSn Input
CANO_TX P143 CANO Transmission Line
CANO_RX P144 CANO Reception Line

Table 10 TERMINAL 6 PINS PLUG Signals

3.9.3 SERIAL HEADER EXPANSION
SMARC EXPANSION includes a serial header expansion (J800) which is a 5x2 pin double row 2.54 mm
male header.

The 5x2 Header follows the IDC-10 (AT-Everex) configuration. It requires null modem configuration
(connection between two computers). RX and TX lines are crossed in this null modem configuration
(TX1->RX2 / TX2->RX1).
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The following figure shows the SERIAL HEADER EXPANSION connections:

D800 m

D801 “ DN R801 220 PORT1 TX 3V
REUZ 220
’JH8D}32X5 DNIR803 W220 -
! J800— N PORT1 RX 3V
:| lg ‘ 3 RSUS wZZU RS232 RX1
! R806 WZZO 6 5 R807 . . .220
4 3
RS232 RX2 R808 220 2 1
PorT? Rx 3v DNTRBU9 ¥ 220
RS =0 i D802
RS232 TX2 R810 220
poRTz Tx 3v_DNIRBT1 W" 220 N D803

Figure 14 J800 Schematic

Figure 15 IDC-10 to DB9 Cable

SERIAL HEADER EXPANSION signals are available through the followinf connection pins with RS232
transceiver:

Signal Name SMARC pin | Description

SERO_TX P129 SERO Transmit Data Output (RS232_TX2)
SERO_RX P130 SERO Receive Data Input (RS232_RX2)
SER3_TX P140 SER3 Transmit Data Output (RS232_TX1)
SER3_RX P141 SER3 Receive Data Input (RS232_RX1)

Table 11 SERIAL HEADER EXPANSION Signals
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3.9.4 SERIAL DEBUG 3V3 INTERFACE HEADER

SMARC EXPANSION includes a serial debug header (J801) connected through TXS0102 voltage
translator to protect MitySOM-iMX6 modules from latch up currents. J801 has 7 pins with 2.54 mm pitch
spacing. This connector lets you debug the system using USB to 3V3 TTL level serial like TTL-232R-
3V3 converter from FTDI (http://www.ftdichip.com/Products/Cables/USBTTL Serial.htm) or compatible
reference. The TTL-232R-3V3 converter has 6 pins and SMARC EXPANSION adds a seventh way (3v3
power). The following figure shows the SERIAL DEBUG 3V3 INTERFACE HEADER connections:

V8

kA"
T C809 [[100nF
"|I C810 H1COnF '|||——||—'

J301

.
U803 2,
I R ——— G 31
02 STEEIC DEBUG RX 5] Yeca VeeB IR DEBUG RX_3V I
O?'}ﬁ{ DEBUG TX 4 | a7 B2 ke DEBUG TX 3V Bl
—— ~oT2 10K 6 - g ) 6 | &
? T

4VaVe | OF GND b
TX50102DCU ’ [ :
3V3 TSW-106-07-T-8

Figure 16 J801 Schematic

SERIAL DEBUG 3V3 INTERFACE HEADER signals are available through the following connection
pins:

Signal Name SMARC pin | Description
SER1_TX P134 SER1 Transmit Data Output (DEBUG_TX)
SER1 RX P135 SER1 Receive Data Input (DEBUG_RX)

Table 12 SERIAL DEBUG 3V3 INTERFACE HEADER Signals
3.9.5 BOOT SELECT HEADER

SMARC EXPANSION includes a BOOT SELECT HEADER (J1202). It can modify the module boot up
sequence. The following figure shows the BOOT SELECT HEADER connections:

11202

| =
led

BQOTD 1 2
_BOOT1 3 | 4
BOOT2 5 (i)
68602-406HLF
02 <{BOOT2 BOOT2 02 <BOOTI BOOTH 02 <BOOTO 200T0
1212 1213 1214
0K 10K 0K
Figure 17 J1202 Schematic
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The following table is transcribed from the MitySOM-iMX6 specification. Some MitySOM-iMX6
modules may not support all options. For information, refer to the module documentation.

BOOT_SEL2# |BOOT_SEL1# |BOOT_SELO# Boot Source

GND GND GND Carrier SATA

GND GND Float Carrier SD Card

GND Float GND Carrier eMMC Flash

GND Float Float Carrier SPI

Float GND GND Mod_u!e device (NAND, NOR) — vendor
specific

Float GND Float Remote boot (GBE, serial) — vendor specific

Float Float GND Module eMMC Flash

Float Float Float Module SPI

Table 13 Boot Select SMARC Specification

BOOT SELECT HEADER signals are available through the following connection pins:

Signal Name SMARC pin Description

BOOT _SEL_0# P123 Boot select 0
BOOT_SEL_1# P124 Boot select 1
BOOT_SEL_2# P125 Boot select 2

Table 14 BOOT SELECT HEADER Signals

3.10 CSI CONNECTOR
SMARC EXPANSION includes a MIPI CSI2 CONNECTOR for MIPI CSI2 cameras which is pin
compatible with Raspberry Pi CSI connector. The following figure shows the CSI CONNECTOR

connections:
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Figure 18 J1001 Schematic
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CSI CONNECTOR signals are available through the following connection pins:

Signal Name SMARC pin Description

CSI1_CK+ P3 CSI1 differential clock input +

CSI1_CK- P4 CSI1 differential clock input -

CSI1_Do+ P7 CSI1 differential data input DO +

CSI1_Do- P8 CSI1 differential data input DO -

CSl1 D1+ P10 CSI1 differential data input D1 +

Csl1 _D1- P11 CSI1 differential data input D1 -

12C_CAM_CK S5 12C bus clock (3V3 or 1V8 configurable)
CAM_MCK S6 Master clock output for CSI camera support
12C_CAM_SDA S7 12C bus data (3V3 or 1V8 configurable)

GPIO7 P115 GPIO used as CAM_GPIO (3V3 or 1V8 configurable)
GPIO8 P116 GPIO used as CAM_GPIO_2 (3V3 or 1V8 configurable)

Table 15 CSI CONNECTOR Signals

3.11 MICRO SD CONNECTOR
SMARC EXPANSION includes a micro-SD connector (J1200). The following figure shows the
connections:
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Figure 19 J1200 Schematic
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MICRO SD CONNECTOR signals are available through the following connection pins:

Signal Name SMARC pin | Description
SDIO_CMD P34 SDIO Command
SDIO_CD# P35 SDIO Card Detect
SDIO_CK P36 SDIO Clock
SDIO_DO0 P39 SDIO Data Bus 0
SDIO_D1 P40 SDIO Data Bus 1
SDIO_D2 P41 SDIO Data Bus 2
SDIO_D3 P42 SDIO Data Bus 3

Table 16 MICRO SD CONNECTOR Signals

3.12 AUDIO

SMARC EXPANSION includes three 3.5 mm standard stereo input and output audio jacks (J900,
J902 and J904) which are provided to access the stereo input, output and mic-in of the audio codec
TLV320AIC3106 included on the SMARC EXPANSION board. The following figure shows the
TLV320AIC3106 connections:
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Figure 20 Audio Schematics
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AUDIO signals are available through the following connection pins:

Signal Name

SMARC pin

Description

AUDIO_MCK

S38

Master clock output to Audio codecs

12S0_LRCK

S39

12S0 Transmit Frame Sync signal

12S0_SDOUT

S40

12S0 Data Transmit signal

12S0_SDIN

S41

12S0 Data Receive signal

12S0_CK

S42

12S0 Transmit Clock signal

12C_GP_CK

S48

12C bus clock

12C_GP_DAT

S49

12C bus data

GP104

P112

GPIO used to reset audio codec

3.13 DVI

Table 17 AUDIO Signals

SMARC EXPANSION includes a DVI interface. This interface is obtained converting LVDS interface to
DVI with two chips. These chips convert LVDS to parallel and parallel to DVI respectively. The
following figure shows the DVI connections:
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Figure 21 DVI Schematic
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DVI signals are available through the following connection pins:

Signal Name SMARC pin | Description

LVDSO0+ S125 LVDS data channel differential pair DO +
LVDSO- S126 LVDS data channel differential pair DO -
LVDS1+ S128 LVDS data channel differential pair D1 +
LVDS1- S129 LVDS data channel differential pair D1 -
LVDS2+ S131 LVDS data channel differential pair D2 +
LVDS2- S132 LVDS data channel differential pair D2 -
LVDS_CK+ S134 LVDS clock channel differential pair +
LVDS_CK- S135 LVDS clock channel differential pair -
LVDS3+ S137 LVDS data channel differential pair D3 +
LVDS3- S138 LVDS data channel differential pair D3 -
12C_LCD_CK S139 12C bus clock

I2C_LCD_DAT S140 I12C bus data

3.14 mSATA CONNECTOR
SMARC EXPANSION includes an mMSATA CONNECTOR (J1103).
MSATA connections:

Table 18 DVI Signals

The following figure shows the

s J1103B
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Figure 22 mSATA Schematic
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MSATA signals are available through the following connection pins:

Signal Name SMARC pin | Description
SATA_TX+ P48 Differential SATA transmit data +
SATA TX- P49 Differential SATA transmit data -
SATA_RX+ P51 Differential SATA receive data +
SATA_RX- P52 Differential SATA receive data -
SATA ACT# S54 Active low SATA activity indicator
Table 19 SATA Connections
3.15 GSM

SMARC EXPANSION includes GSM Modem connectors, miniPCle connector for USB modems
(J1100) and a SIM card connector (J1102). As it is explained in Section 3.4, the fourth port of USB hub
controller is used to establish communication to GSM Modem. The following figure shows the GSM

connections:
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Figure 23 GSM Schematic
GSM signals are available through the following connection pins:
Signal Name SMARC pin | Description
USB1+ P65 Analog D+ data pin of the USB1
USB1- P66 Analog D- data pin of the USB1
USB1 EN_OC# P67 Active low. Over current Indication to module.
1251 LRCK S43 12S1 Transmit Frame Sync signal
1251_SDOUT S44 1251 Data Transmit signal
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Signal Name SMARC pin | Description

12S1_SDIN S45 12S1 Data Receive signal

1251 CK S46 12S1 Transmit Clock signal
GPIO5 P113 GPIO used to control modem LED
GPIO6 P114 GPIO used to reset GSM Modem

Table 20 GSM Signals

4 MECHANICAL SPECIFICATIONS
The following figure shows the mechanical dimensions of the SMARC EXPANSION board:

1. All dimensions are in millimeters.

2. 6 layer Printed Circuit board size: 142 x 90 mm.

3. MitySOM-iMX6 module size is 82x50 mm.

4. 4 mounting holes (R 1.5 mm) are provided to subject SMARC EXPANSION.

5. 4 mounting holes (R 1.8 mm) are provided for the MitySOM-iMX6 modules.

6. 4 through holes (R 5 mm) are used to insert SMARC EXPANSION in its box.
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Figure 24 SMARC EXPANSION Mechanical Drawing
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5 ELECTRICAL CHARACTERISTICS

All electrical characteristics pins are stablished by SMARC specification.

Electrical parameter Min | Typ | Max  Unit
5V INPUT POWER SUPPLY

SMARC EXPANSION DC INPUT POWER SUPPLY 4.75 5 5.25 Vv
SMARC EXPANSION DC INPUT CURRENT® 100 360 1200 mA
10 pins

Input/output High-Level DC voltage® 126 |18 |21 \Y,
Input/output Low-Level DC voltage® -0.5 0 |054 \%
Output drive current® 0.1 0.5 1 mA
RTC_BATTERY type pins

Input DC voltage 25 3 3.3 V
SPI, 12C, 125, UART

Input/output High-Level DC voltage® 126 | 1.8 2.1 \%
Input/output Low-Level DC voltage® -0.5 0 |054 \Y,
Output drive current® 0.1 0.5 1 mA
USB type pins

Input/output High-Level DC voltage 4.75 5 5.25 \
Output drive current 0 500 500 mA
SDIO type pins

Input/output High-Level DC voltage® 2.9 3.3 3.4 \%
Output drive current® 0 1 2 mA
ETH type pins

Input/output High-Level DC voltage® 1.26 |18 2.1 \%
Input/output Low-Level DC voltage® -0.5 0 |054 \%
Output drive current® 0.1 0.5 1 mA

Table 21 SMARC EXPANSION Electrical Characteristics
(1 - Values depends on which MitySOM-iMX6 module is used.)

SMARC EXPANSION BOARDS CAN BE DAMAGED IF ANY OF THESE ELECTRICAL LIMITS ARE

EXCEEDED AND/OR ELECTROSTATIC DISCHARGE PRECAUTIONS ARE NOT FOLLOWED.
WARRANTY LOST IF IMPROPER USE OF THE MODULE IS FOUND.

6 CHANGE HISTORY

Revision | Date Description
1A 2017-Mar-08 | Initial Release
1B 2018-Mar-20 | Updated figures to improve image quality.
Table 22 Change History
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