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1 USER INFORMATION

1.1 ABOUT THIS DOCUMENT

This document provides information about products from ISEE ASSEMBLY TECHNOLOGY SL and/or its
subsidiaries. No warranty of suitability, purpose, or fitness is implied. While every attempt has been made
to ensure that the information in this document is accurate, the information contained within is supplied
“as-is” and is subject to change without notice.

For the circuits, descriptions and tables indicated, ISEE ASSEMBLY TECHNOLOGY SL assumes no
responsibility as far as patents or other rights of third parties are concerned.

1.2 COPYRIGHT NOTICE
This document is copyrighted, 2017-2021, by ISEE ASSEMBLY TECHNOLOGY SL.

All rights are reserved. IATEC reserves the right to make improvements to the products described in this
manual at any time without notice. No part of this manual may be reproduced, copied, translated, or
transmitted in any form or by any means without the prior written permission of the original manufacturer.

Information provided in this manual is intended to be accurate and reliable. However, the original
manufacturer assumes no responsibility for its use, nor for any infringements upon the rights of third
parties, which may result from its use.

1.3 TRADEMARKS

IGEP™ s trademark of IATEC. IATEC is trademark or registered trademark of ISEE ASSEMBLY
TECHNOLOGY SL.

Product names, logos, brands, and other trademarks featured or referred to within this user’s guide, or the
IATEC website, are the property of their respective trademark holders. These trademark holders are not
affiliated with IATEC, our products or our website.

1.4 STANDARDS
ISEE ASSEMBLY TECHNOLOGY S.L. is going to be certified to ISO 9001:2015.

1.5 WARRANTY

THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY SELLER TO BUYER AND
IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING
ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the
user indemnifies ISEE ASSEMBLY TECHNOLOGY SL from all claims arising from the handling or use of
the goods. Due to the open construction of the product, it is the user’s responsibility to take any and all
appropriate precautions with regard to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE
LIABLE TO THE OTHER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES.

ISEE ASSEMBLY TECHNOLOGY SL currently deals with a variety of customers for products, and
therefore our arrangement with the user is not exclusive. IATEC assumes no liability for applications
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assistance, customer product design, software performance, or infringement of patents or services
described herein.

Please read specifically, the Warnings and Restrictions notice in this manual prior to handling the product.
This notice contains important safety information about temperatures and voltages. For additional
information on IGEP™ environmental and/or safety programs, please contact with IATEC
(support@isee.biz).

No license is granted under any patent right or other intellectual property right of IATEC covering or relating
to any machine, process, or combination in which such IATEC products or services might be or are used.

NOTE: It could be found a detailed warranty and sales conditions of IGEP™ on IATEC website:
https://www.isee.biz

1.6 TECHNICAL SUPPORT

Technicians and engineers from ISEE ASSEMBLY TECHNOLOGY SL and/or its subsidiaries are available
for technical support. We are committed to make our product easy to use and will help you use our products
in your systems.

Please consult our Website at https://www.isee.biz for the latest product documentations: hardware
resources (schematics, mechanical drawings, layouts, etc.) and software resources (firmware binaries and
sources). You can also contact directly with our Technical Department and we will assist you with any
gueries or problems you may have (support@isee.biz).
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2 INTRODUCTION

2.1 PRODUCT DESCRIPTION

The BASE SMARC EXPANSION is a fully tested, highly reliable, efficient and high performing base board
made for development purpose that allows to the Users a total access to the IGEP™ SMARC processor
boards family functionalities. With this expansion board, the Users can develop and test their final
applications before building a dedicated prototype, saving costs and time-to-market.

This expansion board is designed for Industrial and Commercial purposes and can be used with the
complete portfolio of products, so the Users can use the BASE SMARC EXPANSION to test all the
processor boards of IGEP™ SMARC family and make easy scalability if it is needed a processor with
different specifications.

Highlights:

e 2x Gigabit Ethernet (10/200/1000 Mbps) connectors.
e 1x USB 3.0 HOST/OTG port.

e 3x USB 2.0 Host ports.

e 1x USB expansion port.

e 1x USB modem interface.

e 1x HDMI output.

¢ 1x LVDS expansion output.

o 2x DSI output.

e 1x LCD output with Touchscreen.
e 1x Line In/Mic audio mini jack.

e 1x Line Out audio mini jack.

e 2x Serial audio ports (12S).

e 2x Serial camera input (MIPI-CSI).
o 2x CAN bus ports.

e 1X MSATA.

e 1x SIM-Card connector.

e 1x Micro-SD card connector.

e 4x Serial header expansion.

o 2x PCle ports.

e 1x SPI interfaces.

e 1x Button with two integrated LEDs (Red/Blue).
e 1x Boot select header.

e 5x12C bus.

e 12x GPIO pins.

Compatible with SMARC modules.

Note: The BASE EXPANSION BOARD only expands features of the module. All previous features only
will be available if are present on the module.
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2.2 IGEP™ SMARC BASE EXPANSION BENEFITS AND APPLICATIONS
There are a lot of advantages that developers will find in the IGEP™ SMARC BASE EXPANSION series.

Reducing the implementation time and saving costs on their designs. Amongst others, the main benefits
are the following:

o Easy scalability between different modules (even with other processors) thanks to the SMARC

standard.

e Compact and powerful core for new products.

e Robust and easy to mount due to the MXM3 314-pin connector.

e Reduced time to market.

e Low power consumption: Typical 1W

¢ Industrial Temperature Range -40 to +85°C.

o Extended life range product.

At the same time, it can be implemented in all kind of end applications. The followings are just a few ones,
but the list can be as long as the imagination of the developers.

e Connected vending machines.

e Home / Building automation (IoT applications).

e Human Interface.

¢ Industrial Control.

e Test and Measurement.

e Artificial Intelligence

2.3 SMARC STANDARD
The IGEP™ SMARC BASE EXPANSION accomplish the SMARC 2.0 version, which is defined by SGET.

The SMARC (“Smart Mobility Architecture”) is a computer Module definition targeting applications that
require low power, low costs, and high performance. This standard is based on the former ULP-COM
standard (Ultra Low Power Computer-on-Modules). The Modules will typically use ARM SoCs (System on
Chip) families or similar.

SMARC standard defines two module sizes (82mm x 50mm and 82mm x 80mm). All the available IGEP
modules sizes 82mm x 50mm. The Module PCBs have 314 edge fingers that mate with a low profile 314
pin (156 on TOP side and 158 on BOTTOM side) right angle connector. The module pins are designhated
as P1-P156 on the TOP side and S1 — S158 on the BOTTOM side. The connector is sometimes identified
as a 321-pin connector, but 7 pins are lost to the key (4 on the TOP side and 3 on the BOTTOM side).

The Modules are used as building blocks for portable and stationary embedded systems. The core CPU
and support circuits, including DRAM, boot flash, power sequencing, CPU power supplies, GBE and a
single channel LVDS display transmitter are concentrated on the Module. The modular approach allows
scalability, fast time to market and upgradability while still maintaining low costs, low power and small
physical size.
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2.4 SMARC FORM FACTOR FEATURE SUMMARY

Small form factor, low profile and low power edge-finger card format Module with pin-out optimized for
ARM and x86 architecture processors; may also be used with low power, tablet oriented X86 and RISC
devices.
e Two Module sizes:
o 82mm x 50mm
o 82mm x 80mm
e Carrier Board connector: 314 pin 0.5mm pitch R/A memory socket style connector
o Originally defined for use with MXM3 graphics cards.
SMARC Module pin-out is separate from and not related to MXM3 pin-out.
Multiple sources for Carrier Board connector
Low cost
Low profile:
= Aslow as 1.5mm (Carrier Board top to Module bottom).
= Other stack height options available, including 2.7mm, 5mm, 8mm.
= Qverall assembly height (Carrier Board top to tallest Module component) is less
than 6mm.
o Excellent signal integrity — suitable for 2.5 GHz / 5 GHz / 8 GHz data rate signals such as
PCle Gen 1, Gen 2 and Gen 3.
o Robust, vibration resistant connector.
e Module input voltage range: 3.0V to 5.25V
Allows operation from 3.6V nominal Lithium-ion battery packs.
Allows operation from 3.3V fixed DC supply.
Allows operation from 5.0V fixed DC supply.
Single supply (no separate standby voltage).
Module power pins allow 5A max.
e Low power designs
Fanless
Passive cooling
Low standby power
Design for battery operation
1.8V default I/0 voltage

O O O O

O O O O O

O O O O O

2.5 IGEP™ SMARC BASE EXPANSION SERIES

The BASE SMARC BASE EXPANSION is a fully equipped baseboard that access to almost all IGEP™
SMARC modules functionalities. It has been designed to be used as the fastest way to develop and check
the user’s final application before building a prototype, saving costs and reducing time to market.

This model can be used with all the IGEP™ SMARC series modules. Thanks to this design, the user only
needs to purchase one Expansion board to check all SMARC modules manufactured by IATEC.
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2.6 PARTS NUMBERS

The module configuration defines the part number.

] B 0O M E
IGEP Family Description Interfaces |
BASE0040 IGEP SMARC BASE EXPANSION Camera C
Audio A
Revision A A Audio A
Revision B B
Revision C c
Revision D D Ethernet £
Gigabit Ethernet G
Equipment EE
A4
Full equiped FE Hub u
Hub U
Display D
Video v
Figure 1 IGEP™ SMARC BASE EXPANSION Part Number
Part Number IGEP™ Device Description
BASEO0040-DFEV-UGAC BASE SMARC EXPANSION Designed for fast prototyping of user’s projects.

Table 1 IGEP™ SMARC BASE EXPANSION Ordering Information.
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3 HARWARE OVERVIEW

3.1 IGEP™SMARC BASE EXPANSION

R R AR R

11T LT

FREL DR

Figure 3 SMARC BASE EXPANSION — Bottom View
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3.2 IGEP™ SMARC BASE EXPANSION BLOCK DIAGRAM

- s >|| GB Ethernet 1
-t = =|| GB Ethernet 2
- CSI0/ 2-lanes MlPl-CSl 0
- CSI1/ 2-lanes M|P|-CS| 1
- MIC / LINE
- » CODEC
HSO
- 1281, 1282 |2$
£ Sx SR USB HOST 2.0
e | L » USB HUB
§ 1x USB MODEM
O USBO 3.0
QE - USB OTG 3.0
-
cg LCD (SMARC1.1) / DSI1 (SMARC 2.0) LCD / TOUCH
o
3 2-lanes DS| 1
(32]
- PCle A PCIeA
- PCle B
- PCleB / SATA
<
oM ={ HDMI
- CANO, CAN1 CAN
LVDS (SMARC1.1) / LVDS, DSI0 (SMARC 2.0) 4-lanes - LVDS
< UARTI[0..3] UART

Figure 4 IGEP™ SMARC BASE EXPANSION Block Diagram
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3.3 IGEP™ SMARC BASE EXPANSION FEATURES
Feature Specifications Conector
Display 1x HDMI Output type A receptacle JHDMI
2x DSI connector 15-pin FPC connector (1,00 mm pitch spacing) JDSI0, JDSI1
1x LVDS expansion 24-pin header (2x12-pin, 1,27 mm pitch spacing) JLVDSO
1x RKO50BR62-CT, by Rocktech Displays Ltd (2)
1x LCD 24-bit 40-pin FPC connector (0,5 mm pitch spacing) JLCD
1x Touchscreen 6-pin FPC connector (0,5 mm pitch spacing) JTOUCH
1x User's LCD+Touchscreen (3)
1x LCD expansion 40-pin header (2x20-pin, 1,27 mm pitch spacing) JXLCD
Camera Interface 2x CSlI connector, 2-lanes 16-pin FPC connector (1,00 pitch spacing) JCSI0, JCSI1
1x Parallel Camera expansion 14-pin header (2x7-pin, 1,27 mm pitch spacing) | JCAM
Digital Audio 1x Stereo Line Input Mic/Line 3,5 mm Jack connector JMIC
1x Stereo Line Output Headphone 3,5 mm Jack connector JHSO
1x 12S 14-pin header (2x7-pin, 1,27 mm pitch spacing) JI2S
Network 2x 10/100/1000 Mbps base T RJ45 connector JGBEO, JGBE1
USB 1 x USB 3.0 Host/OTG, type micro AB receptacle JOTG
3 x USB 2.0 Host, type A receptacle JUSB1, JUSB2
1x USB2 expansion 14-pin header (2x7-pin, 1,27 mm pitch spacing) (1) JUSB
1x Modem USB & PCle interface mini-PICe connector (0,8 mm pitch spacing) | JMODEM
CAN Bus 2x CAN on a 6-pin header (2x3-pin, 2,5 mm pitch spacing) JCAN
MSATA 1x mSATA & PCle interface mini-PCle connector (0,8 mm pitch spacing) JSATA
Micro-SD 1x Micro-SD card connector JSD2
SIM connector 1x SIM-card 6-pin type push-push connector JSIM

UART 4x Serial UART 3V3 expansion 6-pin header (1x6-pin, 2,5 mm pitch spacing) | JSERO, JSER1,
JSER2, JSER3

PCI ports 1x PCI expansion 20-pin header (2x10-pin, 1,27 mm pitch spacing) JPCIE

2x PCI ports through mini-PCle connectors (4) JMODEM, JSATA

SPI 1x SPI 20-pin header (2x10-pin, 1,27 mm pitch spacing) JSPI

Expansion header 1x 1/0 Expansion 28-pin header (2x14-pin, 2,54 mm pitch spacing) (5) JGPIO

Boot Mode 3x Boot jumpers 6-pin header (2x3-pin, 2,54 mm pitch spacing) JBOOT

Control Signals 1x Control 20-pin header (2x10-pin, 1,27 mm pitch spacing) (6) JCTL

Button LED 1x Button with Blue and Red LEDs integrated S1200

RTC Battery Lithium ion rechargeable battery 3 V /7 mAh (7) BT300

Power Supply Power from expansion connectors: 5 V J5V

Power Consumption

0.13A

Thermal

Industrial temperature: -40°C to +80°C

Form Factor

Small SMARC size: 82,00 mm x 50,00 mm
BASE SMARC EXPANSION: 142,00 mm x 90,00 mm

Case dimensions: 150,00 mm x 100,00 mm x 30,00 mm

Humidity 93% relative Humidity at 40 °C, non-condensing (according to IEC 60068-2- | -
78)
MTBF 131400 hours (>15 years) -
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Notes
1) USB2 port to be implemented by User.
2) Expansion board is prepared to connect 5" LCD screen with touchscreen of this model directly.
3) LCD signals to be used by the User to connect its desired LCD and Touchscreen model.
4 JMODEM and JSATA have a double functionality.
(5) Multiple signals: JGPIO, 12C and Control pins.
(6) Management pins defined by SMARC standard. Check documentation of your processor module
to know what are available.
@) Allow to maintain running the Real Time Clock.
(8) It is needed up to 5 A if all features in the Expansion Board are used at the same time.
Table 2 On-board features
3.4 IGEP™ SMARC BASE EXPANSION COMPONENTS MAP

ol
— .
=
&=
=

Figure 5 SMARC BASE EXPANSION Components Map — Top view
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Figure 6 SMARC BASE EXPANSION Components Map — Top view
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4 SMARC EXPANSION CONNECTOR INTERFACE

4.1 SMARC INTERFACE DEFINITION

IGEP™ SMARC™ Expansion has a 314-pin SMARC interface (156 on TOP side and 158 on BOTTOM
side), providing lots of features which could be used in custom application. The module sizes are 82mm x
50mm as the SMARC standard defines. The module pins are numbered as P1 - P156 (TOP side) and S1
- S158 (BOTTOM side).

Next figure shows the area and pin numbering of the SMARC interface.

The IGEP™ SMARC BASE EXPANSION permit install modules like a target through this SMARC
interface to any of the standard connectors existing on the market. Next table shows some valid
references (consult the page 73 on the SMARC 2.1 Specification to find more information).

Bfott.am‘,;'giw:

|
L]
»
-
»
»
.

SMARC-314 CONNECTOR INTERFACE

Figure 7 SMARC interface area (TOP Side)

Manufacturer Part Number Height
FOXCONN AS0B821-S43B-*H 4,3 mm
FOXCONN AS0B821-S43N-*H 4,3 mm
FOXCONN AS0B826-S43B-*H 4,3 mm
FOXCONN AS0B826-S43N-*H 4,3 mm
JAE MM70-314B2-1-R500 4,3 mm
Aces 91781-314 2 8-001 5,2 mm
FOXCONN AS0B821-S55B-*H 5,50 mm
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FOXCONN AS0B821-S55N-*H 5,50 mm
FOXCONN AS0B826-S55B-*H 5,50 mm
FOXCONN AS0B826-S55B-*H 5,50 mm
FOXCONN ASO0B821-S78B-*H 7,80 mm
FOXCONN ASO0B821-S78N-*H 7,80 mm
FOXCONN AS0B826-S78B-*H 7,80 mm
FOXCONN AS0B826-S78N-*H 7,80 mm
Yamaichi CN113-314-2001 7,80 mm

Table 3 Valid SMARC connector part numbers

Developers must consider the SMARC connector height according to their expansion board needs.

Note: Many of the vendor drawings for the connectors listed above show a PCB footprint pattern for use
with an MXMS3 graphics card. This footprint, and the associated pin numbering, is not suitable for SMARC
use. The MXM3 standard gangs large groups of pins together to provide ~80W capable power paths
needed for X86 graphics cards.
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4.2 PINOUT TABLE OF SMARC (VERSION) EXPANSION INTERFACE

This chapter contains all the pinout details for the SMARC-314 expansion interface. The table below shows
the meaning of each column in table 5, where is collected all the pins and its main functions.

COLUMN INFORMATION PROVIDED
PIN Indicates the pin number of the SMARC-314 interface. It is either for Primary Side (Top Side, P#) and Secondary
Side (Bottom Side, S#).
VOLTAGE LEVEL Signal Level Voltage
5V 5V signal
3V0 3,0 V signal
3v3 3,3 V signal
1v8 1,8 V signal
GBE MDI Differential analog signaling for Gigabit Media Dependent Interface.
LVDS D-PHY LVDS signaling used for MIPI CSI camera interfaces.
TMDS LVDS signaling used for HDMI display interfaces.
USB DC coupled differential signaling used for traditional (non-Super-Speed) USB signals
USB SS LVDS signaling used for Super Speed USB 3.0
PCIE LVDS signaling used for PCle interfaces.
SATA LVDS signaling used for SATA interfaces.
GND Digital ground.
NC No connected. This pin should be floating.
TYPE Indicates pin type.
Power Power signal.
Input CMOS input pin.
Output CMOS output pin.
10 CMOS input and output pin.
Output OD Open drain output pin.
10 OD Open drain input and output pin.
NC No connected. This pin should be floating.
MAIN FUNCTION Main or suggested function.
COMMENTS Clarification for the related SMARC-314 connector pin. See device chapter for more information.
OTHER FUNCTION | Possible alternate function.
PDN Pull-down resistor. If it is needed, in this column appears its value.
PUP Pull-up resistor. If it is needed, in this column appears its value.
Table 4 SMARC expansion interface information
COLORS INFORMATION
Power Sources (Supply Voltages)
Signal Level Voltage (Digital and Analog Ground)
Control Signals
Ethernet
USB connections
12C
SPI
Wifi/Bluetooth and SD/SD card interface
UART
12S
CAN bus
GPIOs

Analog Inputs

LCD
CSI - CAM

Table 5 Color Leyend
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The following table includes all the pins and its description. Please, be careful with the name of pins related
to Primary (Top side, pins PXXX) and Secondary (Bottom side, pins SXXX) sides of SMARC connector.

Pin Volt Level Type Main Function Comments Other PDN | PUP
Function

Primary (Top) Side
P1 1v8 Input PCAM_PXL_CK1 Parallel Camera Pixel Clock 1
P2 GND Power GND Digital ground
P3 LVDS D-PHY Input CSI1_CK+ CSil differential Clock input. PCAM_DO
P4 LVDS D-PHY Input CSI1_CK- CsSiI differential Clock input. PCAM_D1
P5 1v8 Input PCAM_DE Parallel Camera Data Enable GBE1_SDP
P6 1v8 Output PCAM_MCK Parallel Camera Master Clock GBEO_SDP
P7 LVDS D-PHY Input CSI1_DO0+ CSI DO differential data input. PCAM_D2
P8 LVDS D-PHY Input CSl1_DO- CSI DO differential data input. PCAM_D3
P9 GND Power GND Digital ground
P10 LVDS D-PHY Input CSI1_D1+ CSI D1 differential data input. PCAM_D4
P11 LVDS D-PHY Input CSI1_D1- CSI D1 differential data input. PCAM_D5
P12 GND Power GND Digital ground
P13 LVDS D-PHY Input CSI1_D2+ CSI D2 differential data input. PCAM_D6
P14 LVDS D-PHY Input CSlI1_D2- CSI D2 differential data input. PCAM_D7
P15 GND Power GND Digital ground
P16 LVDS D-PHY Input CSI1_D3+ CSI D3 differential data input. PCAM_D8
P17 LVDS D-PHY Input CSI1_D3- CSI D3 differential data input. PCAM_D9
P18 GND Power GND Digital ground
P19 GBE MDI 10 GBEO_MDI3- GB Ethernet pair 3 to magnetics

(Media Dependent Interface).
P20 GBE MDI 10 GBEO_MDI3+ GB Ethernet pair 3 to magnetics

(Media Dependent Interface).
P21 3v3 Ouptput OD | GBEO_LINK100# Link speed indication LED for 100

Mbps. Active low.
P22 3v3 Ouptput OD | GBEO_LINK1000# Link speed indication LED for

1000 Mbps. Active low.
P23 GBE MDI 10 GBEO_MDI2- GB Ethernet pair 2 to magnetics

(Media Dependent Interface).
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Pin Volt Level Type Main Function Comments Other PDN | PUP
Function

P24 GBE MDI 10 GBEO_MDI2+ GB Ethernet pair 2 to magnetics
(Media Dependent Interface).

P25 3Vv3 Ouptput OD | GBEO_LINK_ACT# | GB Ethernet Link/Activity
indication LED. Active low.

P26 GBE MDI 10 GBEO_MDI1- GB Ethernet pair 1 to magnetics PHYO_RX-
(Media Dependent Interface).

P27 GBE MDI 10 GBEO_MDI1+ GB Ethernet pair 1 to magnetics PHYO_RX+
(Media Dependent Interface).

P28 3Vv3 Output GBEO_CTREF Reference voltage for Carrier
Board Ethernet magnetic.

P29 GBE MDI 10 GBEO_MDIO- GB Ethernet pair 0 to magnetics PHYO_TX-
(Media Dependent Interface).

P30 GBE MDI 10 GBEO_MDIO+ GB Ethernet pair 0 to magnetics PHYO_TX+
(Media Dependent Interface).

P31 1v8 Qutput SPI0_CS1# SPIO0 Interface: Master Chip

Select 1. Active low.

P43 1v8 Output SPI0_CS0# SPIO Interface: Master Chip
Select 0. Active low.

P44 1v8 Output SPI0_CK SPIO Interface: Clock.

P45 1v8 Input SPI0_DIN SPIO Interface: Master Data Input.

P46 1v8 Output SPI0_DO SPIO Interface: Master Data

Output.
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Pin Volt Level Type Main Function Comments Other PDN | PUP
Function

P47 GND Power GND Digital ground

P48 SATA Output SATA_TX+ SATA_TX+ Sata Pair TX ©®

P49 SATA Output SATA_TX- SATA_TX- Sata Pair TX @

P50 GND Power GND Digital ground

P51 SATA Output SATA_RX+ SATA_RX+ Sata Pair RX ©

P52 SATA Output SATA_RX- SATA_RX- Sata Pair RX ®

P53 GND Power GND Digital ground

P54 1v8 Output SPI1_CSO0# SPI1 Interface: Master Chip
Select 0. Active low.

P55 1v8 Output SPI1_CS1# SPI1 Interface: Master Chip
Select 1. Active low.

P56 1v8 Output SPI1_CK SPI1 Interface: Clock.

P57 1v8 Input SPI1_DIN SPI1 Interface: Master Data Input. | ESPI_IO_O

P58 1v8 Output SPI1_DO SPI1 Interface: Master Data ESPI_IO_1
Output.

P59 GND Power GND Digital ground

P60 UsSB 10 USBO+ UBS-OTG: USB2.0 differential
data input.

P61 UsSB 10 USBO- UBS-OTG: USB2.0 differential
data input.

P62 3v3 IO OD USBO_EN_OC# USB-OTG: Enable (active High)- 10K
Overcurrent (active Low) PIN

P63 5V Input USB_OTG_VBUS USB-OTG: USB2.0 Host power
detection when this port is used
as a device.

P64 1v8 Input USB_OTG_ID USB-OTG: USB2.0 OTG ID input,
active high.

P65 USB 10 USB1+ UBS1: USB2.0 differential data Internally
input. Internally used by HUB-1-2- | used by HUB
3-4 @

P66 USB 10 USB1- UBS1: USB2.0 differential data Internally
input. Internally used by HUB-1-2- | used by HUB
3-4 @

P67 3Vv3 IO OD USB1_EN_OC# USB1: Enable OUT(active High)- 10K
Overcurrent IN(active Low) PIN

P68 GND Power GND Digital ground

P69 USB 10 UsB2+ UBS2: USB2.0 differential data
input.
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Pin Volt Level Type Main Function Comments Other_ PDN | PUP
Function

P70 uUsB 10 UsB2- _UBSZ: USB2.0 differential data
input.

P71 3Vv3 10 OD USB2_EN_OC# USB2: Enable OUT (active High)- 10K
Overcurrent IN(active Low) PIN

P72 1v8 Input PCIE_C_PRSNTn PCIE-C Present (active Low)

P73 3V3 Input PCIE_B_PRSNTn PCIE-B Present (active Low) 10K

P74 3Vv3 Input PCIE_A_PRSNTn PCIE-A Present (active Low) ggB3_EN_O 10K

P75 3v3 Output PCIE_A RST# PCIE-A Reset (active Low) 10K

P76 3v3 Input PCIE_C_CKREQ PCIE-C Clock Request (active USB4 EN_O 10K
Low) C#

P77 3v3 Input PCIE_B_CKREQ PCIE-B Clock Request (active 10K
Low)

P78 3v3 Input PCIE_A CKREQ PCIE-A Clock Request (active 10K
Low)

P79 GND Power GND Digital ground

P80 PCIE Output PCIE_C_REFCK_P | PCIE-C Reference Clock Pair +

P81 PCIE Output PCIE_C_REFCK_N | PCIE-C Reference Clock Pair -

P82 GND Power GND Digital ground

P83 PCIE Output PCIE_A REFCK_P | PCIE-A Reference Clock Pair +

P84 PCIE Output PCIE_A REFCK_N | PCIE-A Reference Clock Pair -

P85 GND Power GND Digital ground

P86 PCIE Output PCIE_A RX P PCIE-A Receiver Pair +

P87 PCIE Output PCIE_A RX_N PCIE-A Receiver Pair -

P88 GND Power GND Digital ground

P89 PCIE Output PCIE_A_TX_P PCIE-A Transmitter Pair +

P90 PCIE Output PCIE_A_TX_N PCIE-A Transmitter Pair -

P91 GND Power GND Digital ground
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Pin Volt Level Type Main Function Comments Other PDN | PUP
Function

P117 | 1v8 10 GPIO9 General Purpose Input Output (Internal
(Internal USER_BUTTON, Active | USER_BUTT
Low) ON)

P118 | 1v8 10 GPIO10 General Purpose Input Output (Internal
(Internal DSI1_EN & DSI1_EN &
USER_LED_BLUE; Active High) USER_LED_
O BLUE )

P119 | 1v8 10 GPIO11 General Purpose Input Output (Internal
(USER_LED_RED; Active High) USER_LED_
@ RED )

P120 | GND Power GND Digital ground

P121 1v8 10 OD 12C_PM_CK 12C2: Clock signal. Shared with (Internal
internal EEPROM EEPROM)

P122 1v8 10 OD 12C_PM_DAT I12C2: Data signal. Shared with (Internal
internal EEPROM EEPROM)

P123 1v8 Input BOOT_SELO# Boot device. Active low.

P124 1v8 Input BOOT_SEL1# Boot device. Active low.

P125 1v8 Input BOOT_SEL2# Boot device. Active low.

P126 1v8 Output RESET_OUT# General purpose reset output to (Internal
Carrier. (Internal RESET HUB,; RESET
Active High) @ HUB)

P127 | 1v8 Input RESET_IN# Reset input from Carrier board.
Active low.

P128 | 1v8 Input POWER_BTN# Power button input from Carrier
board. Active low.

P133

ISSE ASSEMBLY TECHNOLOGY S.L. All rights reserved, IGEP™ is a registered trademark from ISSE ASSEMBLY TECHNOLOGY S.L. The following is provided for informational purposes only.

Document: MAN-BASEO0040-001 / Revision: 2.0 / Date: 11/12/2019 27



IGEP™ SMARC EXPANSION Hardware Reference Manual

Volt Level Type Main Function Comments Other
Function

Secondary (Bottom) Side

S1 1v8 12C_CAM1_CK 12C2: Clock signal. Shared with PCAM_VSY
[2C_CAM_CK ™ NC
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Pin Volt Level Type Main Function Comments Other PDN | PUP
Function
S2 1v8 10 OD 12C_CAM1_DAT 12C2: Data signal. Shared with PCAM_HSY
I2C_CAM_DAT @ NC
S3 GND Power GND Digital ground
S4 1v8 Output PCAM_PXL_CKO Parallel Camera Pixel Clock O
S5 1v8 10 OD 12C_CAM_CK 12C2: Clock signal. Shared with
[2C_CAM1_CK @
S6 1v8 Output CAM_MCK Camera Master Clock
S7 1v8 10 OD 12C_CAM_DAT 12C2: Data signal. Shared with
I2C_CAM1_DAT @
S8 LVDS D-PHY Input CSI0_CK+ CsSiI differential Clock input. PCAM_D10
S9 LVDS D-PHY Input CSI0_CK- CsSiI differential Clock input. PCAM_D11
S10 GND Power GND Digital ground
S11 LVDS D-PHY Input CSI0_DO+ CSI DO differential data input. PCAM_D12
S12 LVDS D-PHY Input CSI0_DO- CSI DO differential data input. PCAM_D13
S13 GND Power GND Digital ground
S14 LVDS D-PHY Input CSI0_D1+ CSI D1 differential data input. PCAM_D14
S15 LVDS D-PHY Input CSI0_D1- CSI D1 differential data input. PCAM_D15
S16 GND Power GND Digital ground
S17 GBE MDI 10 GBE1_MDIO+ GB Ethernet pair 0 to magnetics

(Media Dependent Interface).

S18 GBE MDI 10 GBE1_MDIO- GB Ethernet pair O to magnetics
(Media Dependent Interface).

S19 3Vv3 Ouptput OD | GBE1_LINK100 GB Ethernet Link speed indication
LED for 100 Mbps. Active low.

S20 GBE MDI 10 GBE1_MDI1+ GB Ethernet pair 1 to magnetics
(Media Dependent Interface).

S21 GBE MDI 10 GBE1_MDI1- GB Ethernet pair 1 to magnetics
(Media Dependent Interface).

S22 3v3 Ouptput OD GBE1_LINK1000# | Link speed indication LED for
1000 Mbps. Active low.

S23 GBE MDI 10 GBE1_MDI2+ GB Ethernet pair 2 to magnetics
(Media Dependent Interface).

S247 GBE MDI 10 GBE1_MDI2- GB Ethernet pair 2 to magnetics
(Media Dependent Interface).

S25 GND Power GND Digital ground
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Pin Volt Level Type Main Function Comments Other PDN | PUP
Function
S26 GBE MDI 10 GBE1_MDI3+ GB Ethernet pair 3 to magnetics
(Media Dependent Interface).
S27 GBE MDI 10 GBE1_MDI3- GB Ethernet pair 3 to magnetics
(Media Dependent Interface).
S28 3v3 Power GBE1_CTREF Reference voltage for Carrier
Board Ethernet magnetic.
S29 PCIE Output PCIE_D_TX P PCIE-D Transmitter Pair +
S30 PCIE Output PCIE_D_TX_N PCIE-D Transmitter Pair -
S31 3Vv3 Ouptput OD | GBE1_LINK_ACT# | GB Ethernet Link/Activity
indication LED. Active low.
S32 PCIE Output PCIE_ D RX_P PCIE-D Receiver Pair +
S33 PCIE Output PCIE_D_RX_N PCIE-D Receiver Pair -
S34 GND Power GND Digital ground
S35 NC NC Not connected Not connected USB4_P
S36 NC NC Not connected Not connected USB4_N
S37 5V Input USB3_VBUS_DET | USB-3: USB2.0 Host power
detection when this port is used
as a device.
S38 1v8 Output AUDIO_MCK Audio Digital Master Clock. Used (Internal
internally by CODEC. CODEC)
S39 1v8 10 12S0_SYNC 12S0 Left & Right Audio (Internal
synchronization clock. Used CODEC)
internally by CODEC.
S40 1v8 Output 12S0_SDOUT 12S0 Digital Audio output. Used (Internal
internally by CODEC. CODEC)
S41 1v8 Input 12S0_SDIN 12S0 Digital Audio input. Used (Internal
internally by CODEC. CODEC)
S42 1v8 10 12S0_CK 12S0 Digital Audio BIT clock. Used (Internal
internally by CODEC. CODEC)
S43 1v8 10 12S1_SYNC 12S1 Left & Right Audio ESPI_ALER
synchronization clock. TO
S44 1v8 Output 12S1_SDOUT I12S1 Digital Audio output. ESPI_ALER
T1
S45 1v8 Input 12S1_SDIN 12S1 Digital Audio input.
S46 1v8 10 12S1_CK 12S1 Digital Audio BIT clock.
S47 GND Power GND Digital ground
S48 1v8 10 OD 12C_GP_CK I12C General Purpose: Clock (Internal
signal. Shared internally with CODEC)

CODEC
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Pin Volt Level Type Main Function Comments Other' PDN | PUP
Function

S49 1v8 10 OD 12C_GP_DAT 12C General Purpose: Data signal. (Internal
Shared internally with CODEC CODEC)

S50 1v8 10 12S52_SYNC 12S2 Left & Right Audio
synchronization clock.

S51 1v8 Output 12S2_SDOUT 12S2 Digital Audio output.

S52 1v8 Input 12S2_SDIN 12S2 Digital Audio input.

S53 1v8 10 1252_CK 12S2 Digital Audio BIT clock.

S54 1v8 10 SATA_ACT SATA ACTIVITY

S55 3Vv3 10 OD USB5_EN_OC# USB-5: Enable (active High)-
Overcurrent (active Low) PIN

S56 1v8 10 ESPI_IO_2 ESPI Input-Output Data 2

S57 1v8 10 ESPI_IO_3 ESPI Input-Output Data 3

S58 1v8 Output ESPI_RESET# ESPI Reset; Active Low

S59 USB 10 USB5+ _UBSS: USB2.0 differential data SPDIF_OUT
input.

S60 USB 10 USB5- UBSS: USB2.0 differential data SPDIF_IN
input.

S61 GND Power GND Digital ground

S62 USB SS Output USB3_SSTX+ USB3 SS: TX differential pair.

S63 USB SS Output USB3_SSTX- USB3 SS: TX differential pair.

S64 GND Power GND Digital ground

S65 USB SS Input USB3_SSRX+ USB1 SS: RX differential pair.

S66 USB SS Input USB3_SSRX- USBL1 SS: RX differential pair.

S67 GND Power GND Digital ground

S68 USB 10 USB3+ pBS3: USB2.0 differential data
input.

S69 uSB 10 USB3- UBSS: USB2.0 differential data
input.

S70 GND Power GND Digital ground

S71 USB SS Output USB2_SSTX+ USB2 SS: TX differential pair.

S72 USB SS Output USB2_SSTX- USB2 SS: TX differential pair.

S73 GND Power GND Digital ground

S74 USB SS Input USB2_SSRX+ USB2 SS: RX differential pair.

S75 USB SS Input USB2_SSRX- USB2 SS: RX differential pair.
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Pin Volt Level Type Main Function Comments Other PDN | PUP
Function
S76 3v3 Output PCIE_B_RST# PCIE-B Reset (active Low)
S77 3Vv3 Output PCIE_C_RST# PCIE-C Reset (active Low)
S78 PCIE Output PCIE_C_RX_P PCIE-C Receiver Pair +
S79 PCIE Output PCIE_C_RX_N PCIE-C Receiver Pair -
S80 GND Power GND Digital ground
S81 PCIE Output PCIE_C_TX P PCIE-C Transmitter Pair +
S82 PCIE Output PCIE_C_TX_N PCIE-C Transmitter Pair -
S83 GND Power GND Digital ground
S84 PCIE Output PCIE_B_REFCK P | PCIE-B Reference Clock Pair +
S85 PCIE Output PCIE_B_REFCK_N | PCIE-B Reference Clock Pair -
S86 GND Power GND Digital ground
S87 PCIE Output PCIE_B_RX_P PCIE-B Receiver Pair + @
S88 PCIE Output PCIE_B_RX_N PCIE-B Receiver Pair - @
S89 GND Power GND Digital ground
S90 PCIE Output PCIE_ B TX P PCIE-B Transmitter Pair + ©
S91 PCIE Output PCIE_B_TX_N PCIE-B Transmitter Pair - ¢
S92 GND Power GND Digital ground
S93 1v8 Output LCD_DO DiSPLAY DATA BIT @
S94 1v8 Output LCD_D1 DiSPLAY DATABIT @
S95 1v8 Output LCD_D2 DiSPLAY DATA BIT @
S96 1v8 Output LCD_D3 DiSPLAY DATA BIT @
S97 1v8 Output LCD_D4 DiSPLAY DATA BIT @
S98 1v8 Output LCD_D5 DiSPLAY DATA BIT @
S99 1v8 Output LCD_D6 DiSPLAY DATABIT @
S100 1v8 Output LCD_D7 DiSPLAY DATABIT @
S101 GND Power GND Digital ground
S102 1v8 Output LCD_D8 DiSPLAY DATA BIT @
S103 1v8 Output LCD_D9 DiSPLAY DATA BIT @
S104 1v8 Output LCD_D10 DiSPLAY DATABIT @ USB3_OTG_
ID
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Function
S105 1v8 Output LCD_D11 DiSPLAY DATABIT @
S106 1v8 Output LCD_D12 DiSPLAY DATABIT @
S107 1v8 Output LCD_D13 DiSPLAY DATABIT @
S108 1v8 Output LCD_D14 DiSPLAY DATABIT @ DSI1 X+
S109 1v8 Output LCD_D15 DiSPLAY DATABIT @ DSI1 X-
S110 GND Power GND Digital ground
S111 1v8 Output LCD_D16 DiSPLAY DATABIT @ DSI1 0+
S112 1v8 Output LCD_D17 DiISPLAY DATABIT @ DSI1 0-
S113 1v8 Output LCD_D18 DiSPLAY DATABIT @
S114 1v8 Output LCD_D19 DiSPLAY DATABIT @ DSI1 1+
S115 1v8 Output LCD_D20 DiISPLAY DATA BIT @ DSI1 1-
S116 1v8 Output LCD_D21 DiISPLAY DATABIT @
S117 1v8 Output LCD_D22 DiISPLAY DATABIT @ DSI1 2+
S118 1v8 Output LCD_D23 DiSPLAY DATABIT @ DSI1 2-
S119 GND Power GND Digital ground
S120 1v8 Output LCD_DE DISPLAY DATA READY @ DSI1 3+
S121 1v8 Output LCD_VS DISPLAY VERTICAL DSI1 3-
SYNCHRONISM @
S122 1v8 Output LCD_HS DISPLAY HORIZONTAL
SYNCHRONISM @
S123 1v8 Output LCD_PCK DISPLAY PIXEL CLOCK @
S124 GND Power GND Digital ground

S127 Output LCD_BKLT_EN LCD Panel Backlite Enable @ ---
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REGULATO
R)

Pin Volt Level Type Main Function Comments Other PDN | PUP
Function

S133 1v8 Output LCD_VDD_EN GPI04[20] LCD Panel Power (Internal LCD

Enable. Internally used by LCD

regulator (Active Low) @

S139 1v8 10 OD 12C_LCD_CK 12C2: Clock signal. Shared with
12C_PM_CK, HDMI
S140 1v8 10 OD 12C_LCD_DAT 12C2: Data signal. Shared with
12C_PM_DAT, HDMI
S141 1v8 10 LCD_BKLT_PWM | PWM signal for LCD Panel (Internal LCD
Backlite. Internally used by LCD REGULATO
regulator @ R)
S142 NC NC RESERVED Not connected
S143 GND Power GND Digital ground
S144 NC NC RESERVED Not connected EDP_HPD
S145 1v8 Output WDT_TIME_OUT | Watch-Dog-Timer Output
S146 3v3 Input PCIE_WAKE# PCle wake up interrupt to host 10K
VDD_RTC Low current RTC circuit backup (Internal
power — 3.0V nominal Battery Coin
Cell)
S148 1v8 Input LID# Lid open/close indication to
Module. Low indicates lid closure
S149 1v8 Input SLEEP# Sleep indicator from Carrier board
S150 1v8 Input VIN_PWR_BAD# Power bad indication from Carrier
board
S151 1v8 Input CHARGING# Held low by Carrier during battery
charging
S152 1v8 Input CHARGER_PRSNT | Held low by Carrier if DC input for
# battery charger is present
S153 1v8 Output CARRIER_STBY# | The Module shall drive this signal
low when the system is in a
standby power state
S154 1v8 Output CARRIER_PWRON | Carrier board circuits should not
# be powered up until the Module
asserts this signal
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Function
S155 1v8 Input FORCE_RECOV# | Low allows non-protected
segments of Module boot device
to be rewritten
S156 1v8 Input BATLOW# Battery low indication to Module
S157 1v8 Input TEST# Held low by Carrier to invoke
Module vendor specific test
function
S158 GND Power GND Digital ground
Notes
1) This pin may not be directly connected to the corresponding pin on JSMARC, there could be a level translator in between.
2 USB HUB internal.

®)

GPIO7=1 = SEL=0 = PCIE-B; GPIO7=0 => SEL=1 = SATA

Table 6 SMARC pinout description

5 PRODUCT SPECIFICATION SUMMARY

5.1 POWER SOURCES

5.1.1 Supply Voltage

SMARC BASE EXPANSION must be powered by +5 Vpc power source and 5 Apc intensity if users wish

to expand all board functionalities at the same time. For more information see electrical characteristics
table in Chapter 6 ELECTRICAL CHARACTERISTICS.

Power supply input is made through J5V connector. Next figures show the schematic design and the

connector location on the Base:

Jov 5V iy
:ﬂ 1 4u7
& VY *
_ C320 319 | C318
%( - - MM3Z6V2ST1G nF 100nF |.22uF
nF 1100nF"_ [10OuF | 22uF |22uF

2 . ol . 3 AAA.OR —_

RAPC722BK’ /77 GND

GNDIN

Figure 8 Power Supply Input Schematic
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J5v

Figure 9 Power Supply Connector (J5V) Location

In the following table there is a summary of all Power Supply pins available related to the MXM3 SMARC
connector.

Pin Volt Level Type Main Function Comments

5V Input Power

P147 5V Power VDD_INO Pins powered by +5 Vbc power source
P148 5V Power VDD_IN1 Pins powered by +5 Vbc power source
P149 5V Power VDD_IN2 Pins powered by +5 Vbc power source
P150 5V Power VDD_IN3 Pins powered by +5 Vbc power source
P151 5V Power VDD_IN4 Pins powered by +5 Vbc power source
P152 5V Power VDD_IN5 Pins powered by +5 Vbc power source
P153 5V Power VDD_IN6 Pins powered by +5 Vbc power source
P154 5V Power VDD_IN7 Pins powered by +5 Vbc power source
P155 5V Power VDD_IN8 Pins powered by +5 Vbc power source
P156 5V Power VDD_IN9 Pins powered by +5 Vbc power source
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All the digital GND pins are internally connected. However, the user has to considerer how many of them
should connect according to the total consumption of the complete circuit. At the same time, to make
easier the buses routing, the GND connection chosen should be the nearest to the function used.

It shall be a minimum of 4 GND pins connected, distributed in the most possible equal way along the
MXM3 SMARC connector, to get an equalized ground.

In the following table there is a summary of all GND pins available related to the MXM3 SMARC connector.

Pin Volt Level Type Main Function Comments
Digital Ground

P2 GND Power GND Digital ground
P9 GND Power GND1 Digital ground
P12 GND Power GND2 Digital ground
P15 GND Power GND3 Digital ground
P18 GND Power GND4 Digital ground
P32 GND Power GND5 Digital ground
P38 GND Power GND6 Digital ground
P47 GND Power GND7 Digital ground
P50 GND Power GND8 Digital ground
P53 GND Power GND9 Digital ground
P59 GND Power GND10 Digital ground
P68 GND Power GND11 Digital ground
P79 GND Power GND34 Digital ground
P82 GND Power GND33 Digital ground
P85 GND Power GND32 Digital ground
P88 GND Power GND31 Digital ground
P91 GND Power GND30 Digital ground
P94 GND Power GND29 Digital ground
P97 GND Power GND28 Digital ground
P100 GND Power GND27 Digital ground
P103 GND Power GND26 Digital ground
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P120 GND Power GND25 Digital ground
P133 GND Power GND24 Digital ground
P142 GND Power GND23 Digital ground
S3 GND Power GND12 Digital ground
S10 GND Power GND13 Digital ground
S13 GND Power GND14 Digital ground
S16 GND Power GND15 Digital ground
S25 GND Power GND25 Digital ground
S34 GND Power GND17 Digital ground
S47 GND Power GND18 Digital ground
S61 GND Power GND19 Digital ground
S64 GND Power GNDA47 Digital ground
S67 GND Power GND20 Digital ground
S70 GND Power GND21 Digital ground
S73 GND Power GND22 Digital ground
S80 GND Power GND46 Digital ground
S83 GND Power GND45 Digital ground
S86 GND Power GND44 Digital ground
S89 GND Power GND43 Digital ground
S92 GND Power GND42 Digital ground
S101 GND Power GND41 Digital ground
S110 GND Power GND40 Digital ground
S119 GND Power GND39 Digital ground
S124 GND Power GND38 Digital ground
S130 GND Power GND37 Digital ground
S136 GND Power GND36 Digital ground
S143 GND Power GND35 Digital ground
S158 GND Power GND Digital ground
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5.2 CONTROL SIGNALS

There are different pins used as general control signals. They are related to Boot Mode, Reset functions,
the use of an External Pushbutton and some pins related with the Module State Pins.

5.2.1 Boot Modes

There are three pins in the MXM3 SMARC connector which can be used to fix the boot mode of the module
(pins 123 to 125 on Top side). They are active low. With them is possible to fix from which device will boot
up the module. Next table offers all possible ways.

BOOT2 (P125) BOOT1 (P124) BOOTO (P123) BOOT MODE

0 0 0 Carrier SATA

0 0 1 Carrier SD Card

0 1 0 Carrier eSPI (CS0#)

0 1 1 Carrier SPI (CS0#)

1 0 0 Module device (NAND, NOR)

1 0 1 Remote boot (Network (GBE) or Serial)
1 1 0 Module eMMC Flash

1 1 1 Module SPI

Table 9 Boot Mode pins

Please, be careful that Some IGEP™ SMARC family boards may not support all options, refer to the
module documentation.
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Next figures show the schematic design and the connector location on the Base:
JBOOT

PIN 123

BOOTO 1 100R

A
PIN 124 BOOT1 3
PIN 125

wv—-%—“l-GND
100R

BOOT2 5

AN

Figure 10 Boot Select Schematic

BOOT_SELO#
BOOT_SEL1#
BOOT_SEL2#

Figure 11 BOOT Connector (JBOOT) Location

5.2.2 Reset pins

There are also two different Reset-10 possibilities. The first one is a General Reset RESET_OUT# (P126)
and the other one is a RESET_IN# (P127).

Pin RESET_OUT# (P126) is general purpose reset output to Carrier Board. Related to JGPIO connector
(pin 24) and USB HUB (pin 26) (HUB2_RST).

Pin RESET _IN# (P127) is a Reset input from Carrier Board. Related to JGPIO connector (pin 27).

5.2.3 External Pushbutton

Pin POWER_BTN# (P128) is to be used as Power-button input from Carrier Board. This is active low.
Related to JGPIO connector (pin 26).
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5.2.4 Module State Pins

e Watchdog Timer output
Pin WDT_TIME_OUT# (S145) Watchdog interrupt output. This is active low. Related to JGPIO connector
(pin 23).

e Sleep
Pin SLEEPN# (S149) - Carrier drives to float the line in in-activate state. Active low, level sensitive. Related
to JCTL connector (pin 4).

e Carrier Standby
Pin CARRIER_STBY# (S153) - The Module shall drive this signal low when the system is in a standby
power state. Related to JCTL connector (pin 8).

e Carrier Power On
Pin CARRIER_PWR_ON# (S154) - Carrier board circuits (apart from power management and power path
circuits) should not be powered until the Module asserts this signal. Related to JGPIO connector (pin 25).

e Force Recovery
Pin FORCE_RECOV# (S155) - Low on this pin allows non-protected segments of Module boot device to
be rewritten/restored from an external USB Host on Module USBO. Related to JCTL connector (pin 6).

o Test
Pin TEST# (S157) - Held low by Carrier to invoke Module vendor specific test function. Related to JCTL
connector (pin 2).

The table below shows a summary of all control signals:

Pin Volt Level Type Main Function Comments
Boot Modes
P123 1v8 | OD CMOS BOOT_SELO# Input straps determine the module boot

device. Active low.

P124 1v8 | OD CMOS BOOT_SEL1# Input straps determine the module boot
device. Active low.

P125 1v8 | OD CMOS BOOT_SEL2# Input straps determine the module boot
device. Active low.

Reset functions

P126 1v8 O CMOS RESET_OUT# Pin RESET_OUT# (P126) is general
purpose reset output to Carrier Board.
Related to JGPIO connector (pin 24) and
USB HUB (pin 26) (HUB2_RST).

pP127 1v8 | OD CMOS RESET_IN# Reset input from Carrier board. Active low.
Related to JGPIO connector (pin 27).

External pushbutton

P128 1v8 | OD CMOS POWER_BTN# Power button input from carrier board.
Active low. Related to JGPIO connector
(pin 26).
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State pins

S145 1v8 O CMOS WDT_TIME_OUT# Watch-Dog-Timer Output, low active.
Related to JGPIO connector (pin 23).

S149 1v8 | OD CMOS SLEEP# Sleep indicator from Carrier Board. Related
to JCTL connector (pin 4).

S153 1v8 O CMOS CARRIER_STBY# Standby state. Related to JCTL connector
(pin 8).

S154 1v8 O CMOS CARRIER_PWR_ON# | Signal to enable Carrier Board power on.
Related to JGPIO connector (pin 25).

S155 1v8 | OD CMOS FORCE_RECOV# Force Recovery. Related to JCTL
connector (pin 6).

S157 1vs8 1 OD CMOS TEST# Test. Related to JCTL connector (pin 2).

Table 10 Control Signals pins

5.3 ETHERNET

The BASE SMARC EXPANSION includes two RJ45 connectors (JGBEO and JGBEL), provided for the
Ethernet Auto-MDIX Full Duplex 10/100/1000 Base T interface. Both ports are supported by Ethernet
Physical Layer Transceivers (PHY) included into the IGEP™ SMARC family processor boards. The
expansion board only makes a direct link with the Ethernet port.

The module implements respective physical layers for each interface and a block of pins of SMARC-314
interface that can be connected directly to the Ethernet connectors. Both transmission and reception lines
(TX and RX) are differential (there are a total of four pairs for etch Ethernet, and in the pin functions is
indicated the Negative and Positive) and they should be connected to magnetics for isolation. The data
lines must be equal length and symmetric and respect a 100 Q differential impedance in the layout traces.
The differential pairs must be isolated.

Moreover, the magnetics module has a critical effect, so it must be designed carefully. In order to obtain
a smaller size, it is usual to use RJ45 connectors with the magnetics incorporated. If the magnetics are
discrete components, they must respect a separation under of 25 mm between them and the RJ45
connector, and 20 mm or greater between them and the SMARC-314 connector.

There is also possible to connect two LEDs. They are used to indicate the good functioning of the Ethernet
connection. The first one (GBEO_LINK_ACT# and GBE1_LINK_ACT#) indicates the line activity (LED on
indicates a valid link; LED blinking when there is data traffic). The second one (GBEO_LINK100# and
GBE1_LINK1004)) is a link speed indication for 100 Mbps. These are usually in green and yellow color.

The last used pins are GBEO_CTREF and GBE1_CTREF. There are to be used as reference voltage for
Carrier Board Ethernet magnetic (if it is required by the module GBE PHY).
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The following table presents all the Ethernet 10/100/1000 Mbps pins:

Connector Pin Volt Type Function JSMARC Comments
Level

JGBEO

1 3Vv3 O CMOS GBEO_CTREF P28 Center-Tap Reference Voltage for
Carrier Board Ethernet Magnetic (if
required by the Module GBE PHY)

2 GBE MDI | I/O CMOS GBEO_MDIO+ P30 GB Ethernet pair 0 to magnetics
(Media Dependent Interface).

3 GBE MDI | I/0 CMOS GBEO_MDIO- P29 GB Ethernet pair 0 to magnetics
(Media Dependent Interface).

4 GBE MDI | I/O CMOS GBEO_MDI1+ P27 GB Ethernet pair 1 to magnetics
(Media Dependent Interface).

5 GBE MDI | I/O CMOS GBEO_MDI1- P26 GB Ethernet pair 1 to magnetics
(Media Dependent Interface).

6 GBE MDI | I/O CMOS GBEO_MDI2+ P24 GB Ethernet pair 2 to magnetics
(Media Dependent Interface).

7 GBE MDI | I/O CMOS GBEO_MDI2- P23 GB Ethernet pair 2 to magnetics
(Media Dependent Interface).

8 GBE MDI | I/O CMOS GBEO_MDI3+ P20 GB Ethernet pair 3 to magnetics
(Media Dependent Interface).

9 GBE MDI | I/O CMOS GBEO_MDI3- P19 GB Ethernet pair 3 to magnetics
(Media Dependent Interface).

10 GND Power GND P32 Digital ground

11 3v3 Power 3v3 3v3 Internal 3V3 Power Supply

12 3Vv3 O OD CMOS | GBEO_LINK_ACT# | P25 Link / Activity Indication LED Driven
Low on Link (10, 100 or 1000 Mbps)
Blinks on Activity

13 3v3 Power 3v3 3v3 Internal 3V3 Power Supply

14 3Vv3 O OD CMOS | GBEO_LINK100# P21 Link speed indication LED for 100
Mbps. Active low.

15 GND Power GND P38 Digital ground

16 GND Power GND P47 Digital ground

JGBE1

1 3v3 O CMOS GBE1_CTREF S28 Center-Tap Reference Voltage for
Carrier Board Ethernet Magnetic (if
required by the Module GBE PHY)

2 GBE MDI | I/O CMOS GBE1_MDIO+ S17 GB Ethernet pair 0 to magnetics
(Media Dependent Interface).
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3 GBE MDI | I/O CMOS GBE1_MDIO- S18 GB Ethernet pair 0 to magnetics
(Media Dependent Interface).

4 GBE MDI | I/0 CMOS GBE1_MDI1+ S20 GB Ethernet pair 1 to magnetics
(Media Dependent Interface).

5 GBE MDI | I/O CMOS GBE1_MDI1- S21 GB Ethernet pair 1 to magnetics
(Media Dependent Interface).

6 GBE MDI | I/0 CMOS GBE1_MDI2+ S23 GB Ethernet pair 2 to magnetics
(Media Dependent Interface).

7 GBE MDI | I/O CMOS GBE1_MDI2- S247 GB Ethernet pair 2 to magnetics
(Media Dependent Interface).

8 GBE MDI | I/0 CMOS GBE1_MDI3+ S26 GB Ethernet pair 3 to magnetics
(Media Dependent Interface).

9 GBE MDI | I/O CMOS GBE1_MDI3- S27 GB Ethernet pair 3 to magnetics
(Media Dependent Interface).

10 GND Power GND S25 Digital ground

11 3V3 Power 3V3 11 Internal 3V3 Power Supply

12 3v3 O OD CMOS | GBE1 LINK_ACT# | S31 Link / Activity Indication LED Driven
Low on Link (10, 100 or 1000 Mbps)
Blinks on Activity

13 3V3 Power 3V3 13 Internal 3V3 Power Supply

14 3v3 O CMOS GBE1_LINK100 S19 GB Ethernet Link speed indication
LED for 100 Mbps. Active low.

15 GND Power GND 15 Digital ground

16 GND Power GND 16 Digital ground

JCTL

11 3V3 O OD CMOS | GBEO_LINK1000# | P22 Link speed indication LED for 1000
Mbps. Active low.

13 3Vv3 O OD CMOS | GBE1_LINK1000# | S22 Link speed indication LED for 1000
Mbps. Active low.

Table 11 Ethernet 10/100/1000 Mbps pins
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Next figures show both ethernet connectors on the schematic design and the connectors location on the
Base:
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Figure 12 JGBEO Ethernet connector schematic
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Figure 13 JGBEL1 Ethernet connector schematic
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JCTL
GBEO_LINK1000# : pin #11
GBE1_LINK1000# : pin #13

JGBEO JGBE1

Figure 14 Ethernet Connectors (JGBEO & JGBE1) Location
54 USB CONNECTIONS

5.4.1 USB3.00TG

The Expansion Board includes a single USB 3.0 OTG port (connector JOTG), directly connected to the
USB OTG pins of the IGEP™ SMARC family interface. This connector is an USB 3.0 type mini-AB
receptacle connector, next figures shows the connection to this port and the location of the connector on
the base:

o o
—'IQ’IH JOTG
580
USBO VBUS DET 1
JUSBO_N 2] 0B x
JUSBO_P 3] o =
USBO_OTG_ 1D ;1 o z
GND s
JUSB TX N 6| 1x. 3
JUSB_TX P g o =
[s2]
JUSB RX_N 5 %ED =
JUSB RX_P 0] o
O vy <t
863
O Wlmil/
e N

ISSE ASSEMBLY TECHNOLOGY S.L. All rights reserved, IGEP™ is a registered trademark from ISSE ASSEMBLY TECHNOLOGY S.L. The following is provided for informational purposes only.

Document: MAN-BASEO0040-001 / Revision: 2.0 / Date: 11/12/2019 26



IGEP™ SMARC EXPANSION Hardware Reference Manual

The USB 3.0 OTG interface is implemented with the IGEP™ SMARC™ family 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 on-the-go (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 Gbps), High Speed (480 Mbps), Full Speed (12 Mbps)
and Low Speed (1,5 Mbps).

USB 3.0 OTG signals are available through next connector pins.

Connector Pin Volt Type Function JSMARC Comments
Level
JOTG
1 5V Input USB_OTG_VBUS | P63 USB-OTG: USB2.0 Host power
detection when this port is used as a
device.
2 USB 10 USBO- P61 UBS-OTG: USB2.0 differential data
input.
3 USB 10 USBO+ P60 UBS-OTG: USB2.0 differential data
input.
4 1v8 Input USB_OTG_ID P64 USB-OTG: USB2.0 OTG ID input,
active high.
5 GND Power GND S64 Digital ground
6 USB Output USB3_SSTX- S63 USB3 SS: TX differential pair.
SS
7 USB Output USB3_SSTX+ S62 USB3 SS: TX differential pair.
5SS
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8 GND Power GND S67 Digital ground

9 USB Input USB3_SSRX- S66 USB1 SS: RX differential pair.
SS

10 USB Input USB3_SSRX+ S65 USB1 SS: RX differential pair.
SS

11 GND Power GND S70 Digital ground

12 NC NC RESERVED Not connected

13 NC NC RESERVED Not connected

14 NC NC RESERVED Not connected

15 NC NC RESERVED Not connected

16 GND Power GND S73 Digital ground

5.4.2 USB 2.0 Host

The BASE SMARC™ EXPANSION includes three USB 2.0 ports available through Type A connectors
JUSB1 and JUSB2 (simple and double respectively). These are provided from the SMARC™ USB1 port
and using a Hi-Speed Hub controller. Hardware provides power on/off switch control and up to 500 mA
current limit at 5 V on each of the three ports.

Next figures show the connection to these ports.

JUSB1 [~
?‘\
1
GND || H L > VBUS|iE
— DN O
—31 pp =
4 =
v —
[©
USBFAUD1BH
5VUSBI
1oF _——JUSBZ saD021WH
N e |
pp L3 U3 pp
GND-I||7L4 :.EEEE B WTIH.GND
Hln % 1nF
7 = —ESVUSBZ
/77
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The USB 2.0 Host signals are available through next connector pins.

Connector Pin Volt Level | Type Function JSMARC Comments

JUSB1

1 5V Power VDD_IN P153 Pins used to power up the module. 4,75
Vto 5,25V

2 USB 10 USB1- P66 UBS1: USB2.0 differential data input.
Internally used by HUB-3 @

3 USB 10 USB1+ P65 UBS1: USB2.0 differential data input.
Internally used by HUB-3 @

4 GND Power GND P68 Digital ground

5 GND Power GND P59 Digital ground

6 GND Power GND P79 Digital ground

JUSB2

L1 5V Power VDD_IN P151 Pins used to power up the module. 4,75
Vt05,25V

L2 USB 10 USB1- P66 UBS1: USB2.0 differential data input.

Internally used by HUB-1 @

L3 USB 10 USB1+ P65 UBS1: USB2.0 differential data input.
Internally used by HUB-1 ()

L4 GND Power GND P68 Digital ground

ISSE ASSEMBLY TECHNOLOGY S.L. All rights reserved, IGEP™ is a registered trademark from ISSE ASSEMBLY TECHNOLOGY S.L. The following is provided for informational purposes only.

Document: MAN-BASEO0040-001 / Revision: 2.0 / Date: 11/12/2019 49



IGEP™ SMARC EXPANSION Hardware Reference Manual

Ul 5V Power VDD_IN P152 Pins used to power up the module. 4,75
V105,25V
u2 USB 10 USB1- P66 UBS1: USB2.0 differential data input.

Internally used by HUB-2 @

u3 UsSB 10 USB1+ P65 UBS1: USB2.0 differential data input.
Internally used by HUB-2 @

1) USB HUB internal.

Table 12 USB 2.0 Host signals

5.4.3 USB Expansion Header

There is the possibility to use a last USB 3.0 OTG connection using the expansion header JUSB. With
this, the developer can access to the SMARC™ USB2 port and implement his own USB port connector in
case to need more ports.

Next figure shows an example about how to connect this added port.

USB2 Expansion SVUSBZK'\/_g VBUS Dt ; Deks 2l v
UsB2 N == 4 3 GNDI|F—2 e i |E USEZ'EN OC 1 HUB1_3V3
USBZ N — 000 # GND —q 101 Ry
usB2 p L= - 1 2 == A 02 Vec 5
TPD4S012DRYR 5] 103  GND |I'GND
DLP11SNgO00HL2 == JUsB2 N =] 104 a
A= JusB2 P i SVUSB21 5] 105 NC1 [—>C
USB2 S5TX_N B 2 000 _ll 1 B 4 106 N2 P2
— o1 B2l TPD6EOOTRSER
= = I'GND,,
USB2 SSTX P R_AZ 2 2 EAEY D[ B3 EN QC. I 5CE A PRSNTH
'DLP1 1TB300UL2 ' | 8 - - 5 USBO_OTH 1D
w =2 1 CNDI#= b3 USBOEN_OC USBO_OTG_ID
USB2_SSRX N 000 / =T D= USBTEN-OC USBO EN_OC
R = 3 4 |—L e DI+ USB1_EN_OC
USB2_SSRX_P _DLW’TgSO;oOL TPDIEUSE30DQAR M50-3610742
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JUSB
usB2- pin #1 PCIE_A_PRSNTN - pin #8

USB2_EN_OC#: pin #2 GND in #9
usB2+ pin #3 USB_OTG_ID pin #10
VDD_IN pin #4 USB2_SSRX- pin #11
USB2_SSTX- pin #5 USBO_EN_OC# pin #12
GND pin #6 USB2_SSRX+ pin #13
USB2_SSTX+:  pin #7 USB1_EN_OC#:  pin#14

USB Expansion signals are available on next pins.

Connector Pin | Volt Level | Type Function JSMARC Comments

JUSB

1 USB 10 USB2- P70 UBS2: USB2.0 differential data input.

2 3v3 10 OD USB2_EN_OC# P71 USB2: Enable OUT(active High)-
Overcurrent IN(active Low) PIN @

3 USB 10 USB2+ P69 UBS2: USB2.0 differential data input.

4 5V Power VDD_IN P154 Pins used to power up the module.
4,75V t0 5,25V

5 USB SS Output USB2_SSTX- S72 USB2 SS: TX differential pair.

6 GND Power GND S73 Digital ground

7 USB SS Output USB2_SSTX+ S71 USB2 SS: TX differential pair.

8 3v3 Input PCIE_A PRSNTn P74 PCIE-A Present (active Low) @

9 GND Power GND S70 Digital ground

10 1v8 Input USB_OTG_ID P64 USB-OTG: USB2.0 OTG ID input,
active high.

11 USB SS Input USB2_SSRX- S75 USB2 SS: RX differential pair.

12 3v3 IO OD USBO_EN_OC# P62 USB-OTG: Enable (active High)-
Overcurrent (active Low) PIN ()

13 USB SS Input USB2_SSRX+ S74 USB2 SS: RX differential pair.

14 3v3 10 OD USB1_EN_OC# P67 USB1: Enable OUT(active High)-
Overcurrent IN(active Low) PIN @)

Notes

(2) It is needed a 10k pull-up resistor.

Table 13 USB Expansion signals
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5.5 12C: INTER-INTEGRATED CIRCUIT INTERFACE

In the Expansion Board there are five 12C interfaces that can be found in header JGPIO. These can be
used by the user but keeping in mind that are lines shared with functions defined in the SMARC™

documentation.

Next figure shows an example about how to use a I2C interface.

GPIO+12C CONNECTOR

12C GP _SCL OUT 1 o 2 12C GP SDA OUT
12C PM_SCL OUT 3 o o 4 12C_ PM SDA OUT
12C_ CAM _SCL OUT 5 N 6 12C CAM SDA OUT
12C LCD SCL OUT 7 i 8 12C LCD SDA OUT
HDMI SCL QUT 9 P 10 HDMI SDA OUT
GRIOT GPIO1 11 o o 12 GPIO2 GPIO2
GPIO3 13 14 GPIO4
GPIO3 + + GPIO4
GPIO5 15 16 GPIO6
GPIO5 + + GPIO6
GPIO7 17 18 GPIO8
GPIO7 + + GPIO8
GPIO9 19 20 GPIO10
GPIO9 + + GPIO10
GPIO11 21 22 GPIO0
GPIO11 + + GPIO0
23 24 RESET OUT
WDT TIME OUT I 53 + + 26 POWER BTN
CARRIER PWR ON g 55 + + 53
[ RESET N RESELINT—| |I-GND |
CARRIER_PWR _ON ] POWER BTN
WDT_TIME_OUT | JGPIO RESET_OUT

Figure 15 12C connector schematics

JGPIO

12C_GP_CK: pin #1
12C_GP_DAT : pin #2
12C_PM_CK: pin #3
12C_PM_DAT : pin #4

I2C_CAM1_CK:  pin#5
I2C_CAM1_DAT: pin#6
12C_LCD. CK: pin #7
I2C_LCD_DAT : pin #8
HDMI_CTRL_CK: pin #9
HDMI_CTRL_DAT : pin #10

Figure 16 BASE SMARC™ EXPANSION: JGPIO - 12C pins
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Next table shows the available signals related to 12C interfaces in connector JGPIO.

Conector Pin | Volt Level | Type Function JSMARC Comments

JGPIO

1 1v8 10 OD 12C_GP_CK S48 I12C General Purpose: Clock signal.
Shared internally with CODEC

2 1v8 10 OD 12C_GP_DAT S49 I12C General Purpose: Data signal.
Shared internally with CODEC

3 1v8 10 OD 12C_PM_CK P121 12C2: Clock signal. Shared with internal
EEPROM

4 1v8 10 OD 12C_PM_DAT P122 I12C2: Data signal. Shared with internal
EEPROM

5 1v8 10 OD [2C_CAM1_CK S1,S5 I12C2: Clock signal. Shared with
I2C_CAM_CK

6 1v8 10 OD [2C_CAM1_DAT S2,S7 I2C2: Data signal. Shared with
I2C_CAM_DAT

7 1v8 10 OD 12C_LCD_CK S139 12C2: Clock signal. Shared with

12C_PM_CK, HDMI

8 1v8 10 OD I2C_LCD_DAT S140 I2C2: Data signal. Shared with
I2C_PM_DAT, HDMI

9 1v8 Output OD HDMI_CTRL_CK P105 I2C Clock line dedicated to HDMI.
Connected to 12C2_CLK

10 1v8 10 OD HDMI_CTRL_DAT P106 I2C Data line dedicated to HDMI.
Connected to 12C2_SDA

Table 14 12C signals

5.6 SPI: SERIAL PERIPHERAL INTERFACE

The Serial Peripheral Interface (SPI) is one more of the different possibilities to connect the
IGEP™ SMARC™ family modules to external peripherals. It is a full duplex synchronous bus, supporting
a single master and up two devices each SPI peripheral.

In the header JSPI, there are present SPIO and ESPI1 (this is an enhanced SPI bus). Next figure shows
an example about how to connect this feature.

JSPI
SPI0_Cs0 - - - SPI1_Cs0
SPI0__DO 3 4 SPI1_ DO
SPI0._DIN SFI0_DIN 5 6 SPIL_DIN SPI1_DIN
SPI0_CK SBIT_CK
SPI0_CK 7 8 — SPI_CK
N vsPl . o GND'I”—— 9 10 S  EsPIi02
1vs| 112 — ESPL10_3
L 13 ESP|_RESET S
[ sPIo_CSi =) ——— 15 16 B RS EsP RESET
USBO_VBUS DET s 17 18 — ESPI_ALERTO
SDio_ wp SRI0_WH 19 20 ESPI_ALERT1
SDIO PEN 00-3611042

Figure 17 SPI connector schematics
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JSPI

SPIO_CS0# : pin #1
SPI1_CS0# : pin #2
SPI0_DO: pin #3
SPI1_DO: pin #4
SPIO_DIN : pin #5
SPI1_DIN : pin #6
SPI0_CK: pin #7
SPI1_CK: pin #8
GND : pin #9
ESPI_IO_2: pin #10
1V8: pin #11
ESPI_IO_3: pin #12
SPI0_CS1#: pin #13
SPI1_CS1#: pin #14

ESPI_RESET#: pin #16

SI020P030 112112 DEMRROT RIS 200

T e
r“tmlmlnhtlmlm[mo‘n“m AR

Figure 18 BASE SMARC™ EXPANSION: JSPI — SPI header

Next table shows the available signals related to SPI function in connector JSPI. Please, be careful that
there are some pins not used for this feature but present in other chapters of this document.

Connector Pin Volt Level | Type Function JSMARC Comments

JSPI

1 1v8 Output SPI0_CS0# P43 SPIO Interface: Master Chip Select 0.
Active low.

2 1v8 Output SPI1_CSO0# P54 SPI1 Interface: Master Chip Select 0.
Active low.

8 1v8 Output SPI0O_DO P46 SPIO0 Interface: Master Data Output.

4 1v8 Output SPI1_DO P58 SPI1 Interface: Master Data Output.

5 1v8 Input SPI0_DIN P45 SPIO Interface: Master Data Input.

6 1v8 Input SPI1_DIN P57 SPI1 Interface: Master Data Input.

7 1v8 Output SPI0O_CK P44 SPIO Interface: Clock.

8 1v8 Output SPI1_CK P56 SPI1 Interface: Clock.

9 GND Power GND P38 Digital ground

10 1v8 10 ESPI_IO_2 S56 ESPI Input-Output Data 2

11 1v8 Power 1v8 1v8 Internal 1V8 Power Supply

12 1v8 10 ESPI_IO_3 S57 ESPI Input-Output Data 3
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13 1v8 Output SPI0_CS1# P31 SPI0 Interface: Master Chip Select 1.
Active low.
14 1v8 Output SPI1_CSi1# 56 SPI1 Interface: Master Chip Select 1.
Active low.
16 1v8 Output ESPI_RESET# S58 ESPI Reset; Active Low
Table 15 SPI signals
5.7 12S: SERIAL AUDIO PORT

There are available two digital audio ports (1I2S1 and 12S2) through the header JI2S. These can be used
for interfacing digital audio devices as Audio CODECs and DSP chips.

Next figure shows and example to use a I2S port.

@
= a AUDIO CODEC
KG3225K 12.0000C1GED.

= UCODEC
GND

AUDIC_MCK —E—

RESET_AUDION | RSl Ao 3% RESETa
BC_Gp_scL 1
TIC_GPSCL ST

T2C_GBSDA

DA

— Mak
WCLK.
BCLK
DIN

DOUT

+ ares
3+ cplol

o102
- armo
MFRL
MFR2

g AVDD_DAC

TLV320AIC3106IRGZT

s AUD_HPLOUT_JcK am

HEADPHONE
STEREQ AUDIO OUTPUT

26D < }—‘ 5 0
COMN_HSOL

o AUD WPROUT JCK an

CONN_HSOR 1

AGND
AN
riGT Lo |21 —
xaGHT_tom [22 or
LEFT_LoP |22 o
30 o
LEFT_LOM
e AUD_HPLOUT
2 AUD_HPROUT

HPROUT

USW,
AGND sFan vee AUD3V3 AGND
—

HERCOM 122 < MIC IN INTERFACE
HELCOM > uesn [ U

i xa1 "0" SEL1

4

ES05B505TI G
i

LINE/MIC

STEREO AUDIO INPUT

o 11"
S coml

saew (2 ypoer |1
\acors

iceias = I:{ fe]>se0
s [, 0T 5

e Mic3L } I o, WCNL

LDNELR
LINEIM LINE TN TNTERFACE
LINEILR L

S bk

7
s

3 LNENLP e
LINEILM [ Il

. LINETRP. Hmr

LINEIRM

MONO_LOP
MONO_LOM

xo2 11"
S com

xa2 o sEL2
TSAAE223RSWR

GPIO1_AUDIO

Figure 19 12S port example: Audio codec schematics

The BASE SMARC™ EXPANSION uses port 12S0 from SMARC™ connector to offer, through an internal
Audio CODEC, Stereo Audio output and input (respectively on connectors JHSO, Headphone, and JMIC,

Line/Mic).

JMIC

JHSO

Figure 20 BASE SMARC™ EXPANSION: 12S / JMIC & JHSO — Audio Line In and Line Out connectors
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There are also available two 12S ports (12S1 and 12S2) to be configured by the User in the JI2S header.

OR -
12SX_BITGLK] 2 ,-::nj 7 1252 BITCLK R
R T J28 128X_SDOUT[ 3 [,""T'6 1252 SDOUT 0
AUDIO MCK 5T SN +— 1 21— 128X -SDIN] 4], | 5 1252 -SDIN 555 SDIN
1251_SYNC 3 4 T
1251_BITCLK 1251 BITOLK - - -1 5 6 R’N'omi I R :
1251_SbouT - _ |- 14— 8 XI2S0_SYNC -
[ il_SInlolr 12S1_SDIN 78 2 [ 7 X250 BITGLK XIZSO SYNC
1251_SDIN o 10 | L XI2S0_BITCLK
v {1 2w | 2 L 8 X258 S0OUT 11250 SDOUT
R1025 ... OR {13 14 || 'GND A S 2e=n SO 1950 SDIN
ESPI ALERTO R1027, OR, - M50-3610742: . .{}R L
JI2s
AUDIO_MCK : pin #1
AUDIO_MCK : pin #2
1281_SYNC: pin#3
1282_SYNC: pin#4
1281_CK: pin #5
1282_CK: pin #6
1281_SDOUT : pin #7
12S2_SDOUT : pin #8
1281_SDIN:  pin #9
1282_SDIN:  pin #10
1Vv8 : pin #11
3V3: pin #12
GND : pin #13
GND : pin #14

Figure 22 BASE SMARC™ EXPANSION: JI2S -

I12S header

Next table shows the available signals related to 12S ports in connector JI2S.

Connector Pin Volt Level | Type Function JSMARC Comments

JI2S

1 1v8 Output AUDIO_MCK S38 Audio Digital Master Clock. Used
internally by CODEC.

2 1v8 Output AUDIO_MCK S38 Audio Digital Master Clock. Used
internally by CODEC.

3 1v8 10 12S1_SYNC S43 12S1 Left & Right Audio synchronization
clock.

4 1v8 10 12S2_SYNC S50 12S2 Left & Right Audio synchronization
clock.

5 1v8 10 12S1_CK S46 12S1 Digital Audio BIT clock.
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6 1v8 10 12S2_CK S53 12S2 Digital Audio BIT clock.
7 1v8 Output 12S1_SDOUT S44 12S1 Digital Audio output.

8 1v8 Output 12S2_SDOUT S51 12S2 Digital Audio output.

9 1v8 Input 12S1_SDIN S45 12S1 Digital Audio input.

10 1v8 Input 12S2_SDIN S52 12S2 Digital Audio input.

11 1v8 Power 1v8 1v8 Internal 1V8 Power Supply
12 3Vv3 Power 3V3 3V3 Internal 3V3 Power Supply

Table 16 I12S signals
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5.8 MICRO-SD CONNECTOR

The BASE SMARC™ EXPANSION includes a micro-SD connector (JSD2). Next figure shows
connections.

R

15
o

O0R

0K

1
10K
10K
10K

10K

0K
10K

iTECHNOS
I SDIO_D2 1
S SDIC D3
FaDo.ps SDIO._GMD
— SDIO_CLK
SDIO_DO
Eﬁg‘g B(: SDIOC D1
<010 cb MRSDO060810RL (77
[CSDoCo} I ESD585.05T1G l
fr— SD_nCD
GND ||| —id —
BLM15PD121SN1D
Figure 23 Micro-SD schematic
JSPI
SD_WP: pin #17

SDIO_PWR_EN : pin #19

ATITITAINETILL T RRRIRIL IR RN

Figure 24 BASE SMARC™ EXPANSION: JSD — SD-card connector
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Micro-SD connector signals are available through next connection pins. Please, be careful with some
signals that has been to be placed in other free connector or headers.

(2) It is needed a 10k pull-up resistor.

Table 17 Micro-SD connector signals (based on iTechnos MRSD060810RL)
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5.9 SERIAL HEADER EXPANSION

The BASE SMARC™ EXPANSION includes serial expansion headers (JSERO, HSER1, JSER2 and
JSER3) which are a single row 6-pin 2,54 mm male header.

These can be accessed using a sinple USB-serial adaptor. Please, be careful because these are directly

connected to the UART of processor.

Next figure shows the four serial header expansion connections.

JSERO
SERIALO V8 3V3 . 1
GND'Il | [100nF UARTO ||100nFI||IGND GND || 2
31 veea veee |- Il | JORTS'® 3 |
S SERO RX 51 B1 | 5 semomxav |, 200 SERO RX OUT 1
SERO TX SERQ_TX 4 A2 B2 <§ SERO TX 3V A Z0R SERO_TX OUT 5
6 JOCTS 3
vy S B |- aND
GND'Il 100K
JRSEATEY TSW-106-07-T-S
JSER1
SERIAL1 i 2E GND:|| 3
. [ |.000F UART1 | |.000F] |, w2
GND Il L 21 VecA VOB | Il ||| GND Se—3
SERT RX SER1_RX 5 Al B 3 SER1 RX 3V E SER1_RX OUT 4
SERT TX SERLTX [0 . <; SER1 T 3V A:220R SER1_TX_OUT 5
owpe—tor  ow |I:GND S
GND'Il 100K
JXSO102DCT TSW-106-07-T-S
JSER2
SERIAL2 1v8 33 , .
GND'Il IlWUUnF UART2 ” 1UGHFI||'GND GND l w
SERS R LSER2_RX 5 8 SER2 RX3V___,,.220R SER2 RX OUT 3
- 7] A Bl / V¥ 20R SERZ_TX_OUT 5
SER2 TX SER2 TX A2 B2 SER2 TX 3V W'EZDR
6 72 J2CTS 6
19K OE GND GND 42
GND-| 100K
JLES YD TSW-106-07-T-S
JSER3
SERIAL3 o 3 GND:|| -
. [ |, 1000 UART3 [ |,000E] N
GND Il L 2! VecA VCCB - Il ||| GND o3
SER3 RX SER3_RX 5 Al Bl 8 SER3 RX_3V 220R SER3_RX OUT 4
SER3_TX SER3_TX 4 A2 B2 % SER3 TX 3V AAnZZOR SER3 TX OUT 5
Bl oS oE oD |I:GND S
GND|

IXS0102DCU

Figure 25 Serial header expansion schematics

TSW-106-07-T-S
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JSERO

GND : pin #1

N.C.: pin #2
= SERO_RTS#: pin #3
14 SERO_RX : pin #4
% SEROTX:  pin#5
- SERO_CTS#: pin #6

JSER1

GND : pin #1

N.C.: pin #2

N.C.: pin #3
o SER1_RX: pin#4
e SER1_TX pin #5
w NC.: pin #6
(2]
e JSER2

GND : pin #1

N.C.: pin #2

SER2_RTS#: pin#3

SER2_RX pin #4
SER2_TX: pin #5
SER2_CTS#: pin#6

JSER3

GND pin #1
N.C.: pin #2
N.C.: pin #3

SER3_RX : pin #4
SER3_TX pin #5
N.C pin #6

Figure 26 BASE SMARC™ EXPANSION: JSERO, JSER1, JSER2 & JSER3 — Serial expansion headers

Signals are available through next pins.

Connector Pin | Volt Level | Type Function JSMARC Comments
JSERO
1 GND Power GND P133 Digital ground

JSER1

1 GND Power GND Rilk38; Digital ground
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JSER2

1 GND Power GND P133 Digital ground

JSER3

1 GND Power GND P133 Digital ground

Notes

(2) This pin may not be directly connected to the corresponding pin on JSMARC, there could be a level
translator in between.

Table 18 Serial expansion signals
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5.10 LCD AND TOUCHSCREEN CONNECTORS

The expansion board is prepared to connect a 24-bit LCD screen with touchscreen. This is a 5" model
(RKO50BR62-CT, by Rocktech Displays Ltd). Connection can be done though connectors JLCD and
JTOUCH. Next figure shows how are defined connection of signals.

LCD 5" RKOSOEBR62-CT

¢ JLCD
Ea 33 g
;% = \‘LED_"_\'d-—; VLSS
=l kL VLED P < 3 ViLED=
nlo O IV3 GND
olo| °(* 9 4 | voo
] ) I ) [ XLCD D16 5 | ro
N 214 XLCD D17 5 | ri
=1 blo XLCD D18 7| r2
— |o]|o] P XLCD D19 8| ma -
- XLCD D20 5 | e
Ele XLCD D21 ol |2
olal el = XLCD D22 11 | me 5
XLCD D23 12 | m7 S
XLCD D8 13 | Go s
[FPC8B106TTMLI] oD Do o %
XLCD D10 15 | g2
JTOUCH XLCD D11 6]es | 0o
XLCD D12 17 | ge
XLCD D13 18 | a5
XLCD D14 19 | as 0
XLCD D15 20 | 67 'e)
XLCD DO 21 | &0 z
XLCD D1 22 | 81 5
XLCD D2 23 | B2 il
XLCD D3 24 | B3 =
XLCD D4 25 | g4
XLCD D5 26 | 85
XLCD D6 27 | g8
XLCD D7 28 | 87
29 | GuD
XLCD PCK 30 | peLk
XLCD VDD EF 31 | ovs.en
XLCD HS 32 | usne
XLCD VS 33 | vshe
XLCD DE 31 | oe
| 2 35 | ne
<~ 36 | aND
GND'I“ w37 | ue
I 38 | e
20 39 | we
S0 40 | we
P I_'I

Figure 27 LCD and Touchscreen schematics
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£
-
-
-

Figure 28 BASE SMARC™ EXPANSION: LCD & Touchscreen — JLCD & JTOUCH connectors

All these signals are available through next pins.

Connector Pin | Volt Level | Type Function JSMARC | Comments

JLCD

1 1,23V Power 1,23V VLED_N | Internal 1,23V Power Supply
2 19V Power 19v VLED_P | Internal 19V Power Supply
3 GND Power GND S101 Digital ground

4 3V3 Power 3V3 3V3 Internal 3V3 Power Supply
5 3Vv3 Output LCD_D16 S111 DiISPLAY DATABIT @

6 3v3 Output LCD_D17 S112 DiSPLAY DATABIT @

7 3v3 Output LCD_D18 S113 DiSPLAY DATABIT @

8 3v3 Output LCD_D19 S114 DiSPLAY DATABIT @

9 3Vv3 Output LCD_D20 S115 DiISPLAY DATABIT @

10 3Vv3 Output LCD_D21 S116 DiISPLAY DATABIT @

11 3V3 Output LCD_D22 S117 DiSPLAY DATABIT @

12 3V3 Output LCD_D23 S118 DiSPLAY DATABIT @

13 3V3 Output LCD_D8 S102 DiSPLAY DATABIT @

14 3Vv3 Output LCD_D9 S103 DiSPLAY DATA BIT @

15 3Vv3 Output LCD_D10 S104 DiSPLAY DATA BIT @

16 3V3 Output LCD_D11 S105 DiSPLAY DATABIT @

17 3V3 Output LCD_D12 S106 DiSPLAY DATABIT @

18 3V3 Output LCD_D13 S107 DiSPLAY DATABIT @
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19 3v3 Output LCD_D14 S108 DiSPLAY DATABIT @

20 3v3 Output LCD_D15 S109 DiSPLAY DATABIT @

21 3Vv3 Output LCD_DO S93 DiSPLAY DATABIT @

22 3Vv3 Output LCD_D1 S94 DiSPLAY DATABIT @

23 3Vv3 Output LCD_D2 S95 DiSPLAY DATABIT @

24 3v3 Output LCD_D3 S96 DiSPLAY DATABIT @

25 3v3 Output LCD_D4 S97 DiSPLAY DATABIT @

26 3Vv3 Output LCD_D5 S98 DiSPLAY DATABIT @

27 3Vv3 Output LCD_D6 S99 DiSPLAY DATA BIT ®

28 3Vv3 Output LCD_D7 S100 DiSPLAY DATA BIT @

29 GND Power GND S110 Digital ground

30 3v3 Output LCD_PCK S123 DISPLAY PIXEL CLOCK @

31 3Vv3 Output LCD_VDD_EN S133 GPI104[20] LCD Panel Power Enable.
Internally used by LCD regulator (Active
Low) @

32 3v3 Output LCD_HS S122 DISPLAY HORIZONTAL
SYNCHRONISM @)

88 3V3 Output LCD_VS S121 DISPLAY VERTICAL
SYNCHRONISM @)

34 3Vv3 Output LCD_DE S120 DISPLAY DATA READY @

35 NC NC Not Connected Not used

36 GND Power GND S119 Digital ground

37 NC NC Not Connected Not used

38 NC NC Not Connected Not used

39 NC NC Not Connected Not used

40 NC NC Not Connected Not used

JTOUCH

1 3Vv3 10 OD 12C_LCD_CK S139 12C2: Clock signal. Shared with
[2C_PM_CK, HDMI ®

2 3v3 10 OD 12C_LCD_DAT S140 12C2: Data signal. Shared with
I2C_PM_DAT, HDMI @

3 3Vv3 Power 3v3 3Vv3 Internal 3V3 Power Supply

4 3v3 10 GPIO0 P108 General Purpose Input Output / CAMO
Power @
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5 3Vv3 10 GPI02 P110 General Purpose Input Output / CAMO
Reset (Internal Enable-2 USB; Active
High) @
6 GND Power GND Digital ground
Notes
Q) This pin may not be directly connected to the corresponding pin on JSMARC, there could be a level
translator in between.

Table 19 LCD & Touchscreen signals

In case that the Users wish to use a different model, there are also available the LCD signals through
connector JXLCD. With this, Developers can test directly the chosen model in their final applications.

All these signals are available through next pins.

Connector Pin Volt Level | Type Function JSMARC Comments

JXLCD

1 1,23V Power 1,23V VLED_N Internal 1,23V Power Supply
2 19V Power 19V VLED_P Internal 19V Power Supply
3 3V3 Output LCD_BKLT_EN S127 LCD Panel Backlite Enable
4 3Vv3 Output LCD_D8 S102 DiSPLAY DATA BIT @

5 3v3 Output LCD_D18 S113 DiSPLAY DATABIT @

6 3V3 Output LCD_D9 S103 DiSPLAY DATABIT @

7 3Vv3 Output LCD_D16 S111 DiSPLAY DATA BIT @

8 3Vv3 Output LCD_D17 S112 DiSPLAY DATA BIT @

9 3Vv3 Output LCD_D21 S116 DiSPLAY DATA BIT @

10 3V3 Output LCD_D10 S104 DiSPLAY DATABIT @

11 3V3 Output LCD_D20 S115 DiSPLAY DATABIT @

12 3Vv3 Output LCD_D19 S114 DiSPLAY DATA BIT @

13 3Vv3 Output LCD_D22 S117 DiSPLAY DATA BIT @

14 3Vv3 Output LCD_D23 S118 DiSPLAY DATA BIT @

15 3V3 Output LCD_D11 S105 DiSPLAY DATABIT @

16 3V3 Output LCD_D12 S106 DiSPLAY DATABIT @

17 3Vv3 Output LCD_D13 S107 DiSPLAY DATA BIT @

18 3Vv3 Output LCD_DO S93 DiSPLAY DATA BIT @

19 3V3 Output LCD_D15 S109 DiSPLAY DATABIT @

20 3V3 Output LCD_D14 S108 DiSPLAY DATABIT @
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21 3V3 Output LCD_D1 S94 DiSPLAY DATA BIT @

22 3V3 Output LCD_D2 S95 DiSPLAY DATA BIT @

23 3V3 Output LCD_D3 S96 DiSPLAY DATABIT @

24 3V3 Output LCD_D4 S97 DiSPLAY DATA BIT @

25 3V3 Output LCD_D5 S98 DiSPLAY DATABIT @

26 3V3 Output LCD_D6 S99 DiSPLAY DATA BIT @

27 3V3 Output LCD_PCK S123 DISPLAY PIXEL CLOCK ®
28 3V3 Output LCD_D7 S100 DiSPLAY DATABIT @

29 3V3 Output LCD_HS S122 DISPLAY HORIZONTAL

SYNCHRONISM @

30 3v3 Output LCD_VDD_EN S133 GPIl04[20] LCD Panel Power
Enable. Internally used by LCD
regulator (Active Low) @

31 3V3 Output LCD_DE S120 DISPLAY DATA READY (@

32 3V3 Output LCD_VS S121 DISPLAY VERTICAL
SYNCHRONISM @

33 3Vv3 10 LCD_BKLT_PWM S141 PWM signal for LCD Panel Backlite.
Internally used by LCD regulator @

34 3V3 10 GPIOO P108 General Purpose Input Output /
CAMO Power @

B85 3Vv3 10 OD 12C_LCD_CK S139 I12C2: Clock signal. Shared with
[2C_PM_CK, HDMI ®

36 3v3 10 GPIO2 P110 General Purpose Input Output /
CAMO Reset (Internal Enable-2
USB; Active High) @

37 3V3 IO OD 12C_LCD_DAT S140 I12C2: Data signal. Shared with
I2C_PM_DAT, HDMI @

38 3Vv3 Power 3V3 3Vv3 Internal 3V3 Power Supply

39 5V Power 5V P148 Internal 5V Power Supply

40 GND Power GND S101 Digital ground

Notes

1) This pin may not be directly connected to the corresponding pin on JSMARC, there could be a level

translator in between.

Table 20 JXLCD expansion connector signals
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5.11 LVDS: LOW-VOLTAGE DIFFERENTIAL SIGNALING INTERFACE

In this expansion board is also possible transmit a signal to a display using a LVDS interface. This is
available through JLVDS connector. Connector includes power supply (+5 V and +3V3, GND) and control
signals in order to easily build and connect an adaptor board to your specific LVDS display. Next figure

shows its schematics.

Figure 30 BASE SMARC™ EXPANSION: JLVDSO0 — LVDS header

LVDS0 EXPANSION

VLED N VLED P
JLVDSO0
LVDSO 1 N ; i LVDSO 2 N
LVDSO 1 P - LVDSO 2 P
LVDSO CK N ; 13 LVDSO 3 N
LVDSO CK P LVDSO 3 P
11 12
LVDS0 0 N g }‘6‘ XLCD BKLT EN
LVDS0 0 P T XLCD VDD _EN
19 20 LCD BKLT PWM3V
|2C LCD SCL 3V
21 22 >3V3
[2C_LCD _SDA 3V 3 o4 sV
50-3611242

GN

Figure 29

D

LVDS schematics

JVLDSO
1,23V

LVDSO0_2+:
GND :

GND :
LVDSO_CK- :
LVDS0_3-:
LVDSO_CK+:
LVDSO0_3+:
GND :

GND :
LVDS0_0-:
LCD_BKLT_EN:
LVDSO0_0+:
LCD_VDD_EN :
GND :
LCD_BKLT_PWM :
12C_LCD_CK:
3Vv3:
12C_LCD_DAT :
VDD_IN:

pin #1
pin #2
pin #3
pin #4
pin #5
pin #6
pin #7
pin #8
pin #9
pin #10
pin #11
pin #12
pin #13
pin #14
pin #15
pin #16
pin #17
pin #18
pin #19
pin #20
pin #21
pin #22
pin #23
pin #24
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Signals are available through next pins.

JLVDS

GND S130 Digital ground
GND S136 Digital ground
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Notes

1) This pin may not be directly connected to the corresponding pin on JISMARC, there could be a level
translator in between.

Table 21 LVDS signals

5.12 DSI: DISPLAY SERIAL INTERFACE

There are available two serial display connectors (JDSI0 and JDSI1). Both of them are 2-lanes connectors.
Next figure shows their schematics.

JDSIO 1
Dsio 1- | 2 LVDS0 1 N
DsIo_1+ | 3 LVDSO 1 P
4
DSI0O X- ——+%
= 5 LVDS0O CK N
DSIOX* =2 LVDSO CK P
7
DSI0 0- =%
= 8 LVDSO 0 N
DSI0_0* 175 LVDSO 0 P
10
ScL 3v | 11 [2C LCD SCL 3V
SDA 3v | 12 [2C LCD SDA 3V
13
14
- LI>3V3
52808-1570 .
MOLEX —
GND

Figure 31 DSIO connector schematics
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JDSI1 MOLEX 52808-1570
53, 59 XX Y
<4 —T= == ==

o) = o)
36 8o 83 8Ba
V3
8| o |I'GND
O\~ =T |0 [0} [e]
DO —|* —|* (N
oo ool oo oo
|| Qg ggl ga
alal O OO0 QO
< . | | | | —
(] e
wl w
(] )
] I
28

Figure 32 DSI1 connector schematics

GND pin #1
0SI0_D1

0SI0_D1 pin #3
GND pin 4
DSI0_CLK. pin
DSI0_CLK pin #6
GND pin#7
DSI0_Do- pin #8
DS10_Do: pin #9

2C_LCD_CK: pin #11
2C_LCO_DAT : pin #12
ND pin #13

S8 S e e

Figure 33 BASE SMARC™ EXPANSION: DSI — JDSIO0, JDSI1 and JCTL connections

Their signals are available through next pins.

Connector Pin Volt Level Type Function JSMARC Comments
JDSIO
1 GND Power GND S130 Digital ground
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JDSI1

1 GND Power GND S101 Digital ground

Notes

Q) This pin may not be directly connected to the corresponding pin on JSMARC, there could be a level
translator in between.

Table 22 DSIO0 and DSI1 signals
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5.13 HDMI CONNECTOR

One of the video output possibilities in the BASE SMARC™ EXPANSION is through a HDMI type A

receptacle connector (JHDMI). Next figure shows its connection.

JHDMI
uz ;i
1) pam2+
DAT2_S
HDMI_SCL 5V 15 MTG1
HDMI_SDA 5V 16| soa S [MTG2
o [M1G3
oy o 500G
H DaT1+
DATI_S
V_5V_HDMI 18 L5y
HDMI_HPD C 19 gPDE(’}CEC e
HDMIO N G s
HDMIO P 7 -
| DATO+
GND-|| DATO S
11| e ope | 13 HDMI CEC 5V
HDMI3 P 0] aa® RC T
HOMI3 N 2 %
CLK-
T0029449-00TRLF

Figure 34 HDMI connector schematic

Figure 35 BASE SMARC™ EXPANSION: JHDMI — HDMI connector
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HDMI signals are available through next connector pins.

JHDMI

These pins may not be directly connected to the corresponding pin on JSMARC, there could be a level
translator in between.

Table 23 HDMI connector signals
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5.14 CSI: CAMERA SERIAL INTERFACE CONNECTORS
The BASE SMARC™ EXPANSION includes two MIPI-CSI2 connectors for MIPI-CSI2 cameras. In both

cases, they are pin compatible with Raspberry Pi CS connector.

Next figures show connections for both CSI connectors (JCSIO and JCSI1).

JCSI0
CAM MCK 16
15
o~ :
[ Csio Do N s };'
T csloDop Z. ~
- N
\ CSI0_D1_N — {é
 cslopiP Z. 0
-
[ €S0 CLK N = :
[ CSDCLK P = .
CAMO_RST 3V -
CAMO PWR 3V 5C CAM SCL av 3
5C_CAM SDA 3V p
1
3v3}
22uF
_L —T_ 52808-1670

FOOnF

GND

Figure 36 CSIO connector schematics

JCsll

— ¢
CAM_WMICK — [CAM MCK

CSiDON
CSi DO P ¢

=—= CSI1 DO N

S

sl

== CSl1 D0 P

)

——r =

CSI1_D1_N
CSH DI P

CSIM_CLK N ‘
CSI1_CLK P

Ll ]

== CSI1 D1 N

=

~~ CSl1 D1 P

H

== CSI1 CLK N

=~ CSl1 CLK P

HUB CONTROL OPTION

CAM1 RST 3V
CAM1_PWR_3V

CAM1 _RST 3V

CAM1 PWR 3V

12C CAM SCL 3V

12C_ CAM SDA 3V

V3|

=

[ 551 (7] B DV £= B =2 (e

GND

52808-1670

Figure 37 CSI1 connector schematics
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JCSI0
Pin#l  3V3
Pin#2  12C_CAM_DAT
Pin#3  12C_CAM_CK
Pin#4  GPIO
Pin#5  GPIO
Pin#6  GND
Pin#7 CSI0_CK+ JPCAM CSI1
Pin#8  CSI0_CK- Pin#t1 12C_CAM_CK Pin#15  CSIL_D2-
Pin#¥9  GND ] Pini2 12C_CAM_DAT Pin#16  CSIL_D2+
Pin#10 CSI0 D1+ Pin#3 NC Pin#17 NC
PRIt GSIOHL Pin#a sv Pin¥le  NC

-~ Pin#s GND Pin#1S  NC
Plni2:  SND Pin#6 NC PiN#20  NC
Pin#13  CS10_DO+ Pin#7 1vs P21  NC

Pin#14 CSI0_DO-
Pin#15 GND

Pin#8 NC Pin#22 NC
Pin#9 NC Pin#23 CAM1_PWR

Pin#16  CAM_MCK Pin#10  NC Pin#24
Pin#ll  NC CAM_PIXCLK
Pin#12  NC 0

i Pin#13  CSI1_D3- Pin#25  CAM_MCKP

Pin#1 3v3 Pin#14  CSI1_D3+ Pin#26

Pin#2 12C_CAM_DAT

Pin#3  12C_CAM_CK
Pin#d  GPIO

Pin#5  GPIO

Pin#6  GND

Pin#7  CSI0_CK+
Pin#8  CSI0_CK-
Pin#9  GND

Pin#10  CSI0_D1+
Pin#11  CSI0_D1-

Pin#12  GND v |
Pin#13  CSI0_DO+ ' e
Pin#14  CSI0 DO- il U T R

Pin#15  GND

Pin#16 CAM_MCK

Figure 38 BASE SMARC™ EXPANSION: CSI — JCSIO0, JCSI1 and JCAM connections

It is possible to expand CSI1 to four lanes. It can be done using the differential data input CSI1_D1 and
CSI_D3 which can be found in the header JCAM.

Connector Pin Volt Level Type Function JSMARC | Comments

JCSIO

1 3V3 Power 3V3 3V3 Power Supply

2 3Vv3 10 OD 12C_CAM_DAT S7 I2C2: Data signal. @

3 3Vv3 IOOD | I2C_CAM_CK S5 I2C2: Clock signal. @

4 3Vv3 10 GPIO0 P108 General Purpose Input Output / CAMO
Power @

5 3v3 10 GPIO2 P110 General Purpose Input Output / CAMO Reset
(Internal Enable-2 USB; Active High) @

6 GND Power GND S3 Digital ground

7 LVDS D-PHY Input CSI0_CK+ S8 CSil differential Clock input.

8 LVDS D-PHY Input CSI0_CK- S9 CSil differential Clock input.

9 GND Power GND S10 Digital ground

10 LVDS D-PHY Input CSI0O_D1+ S14 CSI D1 differential data input.
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11 LVDS D-PHY Input CSI0_D1- S15 CSI D1 differential data input.

12 GND Power GND Sill3 Digital ground

13 LVDS D-PHY Input CSI0_DO0O+ S11 CSI DO differential data input.

14 LVDS D-PHY Input CSI0_DO- S12 CSI DO differential data input.

15 GND Power GND S16 Digital ground

16 1v8 Qutput | CAM_MCK S6 Camera Master Clock

JCSI1

1 3v3 Power 3V3 Power Supply

2 3Vv3 10 OD 12C_CAM_DAT S7 I2C2: Data signal. @

3 3Vv3 10 OD [2C_CAM_CK S5 I12C2: Clock signal. @

4 3Vv3 10 GPIO1 P109 General Purpose Input Output / CAM1
Power (Internal Enable-1 USB; Active
High) @

5 3v3 10 GPIO3 P111 General Purpose Input Output / CAM1 Reset
(Internal Enable-3 USB; Active High) &

6 GND Power GND 58 Digital ground

7 LVDS D-PHY Input CSI1_CK+ P3 CsSi differential Clock input.

8 LVDS D-PHY Input CSI1_CK- P4 CSl differential Clock input.

9 GND Power GND P9 Digital ground

10 LVDS D-PHY Input CSl1_D1+ P10 CsSI D1 differential data input.

11 LVDS D-PHY Input CSI1_D1- P11 CSI D1 differential data input.

12 GND Power GND P12 Digital ground

13 LVDS D-PHY Input CSI1_DO0+ P7 CSI DO differential data input.

14 LVDS D-PHY Input CSl1_Do0- P8 CSlI DO differential data input.

15 GND Power GND P15 Digital ground

16 1v8 Output | CAM_MCK S6 Camera Master Clock

J5 - PARALLEL CAM CSI1

1 1v8 10 [2C_CAM1 CK | S1,S5 12C2: Clock signal. Shared with 12C_CAM_CK

2 1Vv8 10 I2C_CAM1_DAT | S1,S5 I12C2: Clock signal. Shared with 12C_CAM_DAT

8 NC NC NC NC NOT CONNECTED

4 5V Power 5V Power Supply

5 GND Power GND Digital ground

6 NC NC NC NC NOT CONNECTED
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7 1v8 Power 1v8 Power Supply

8 NC NC NC NC NOT CONNECTED

9 NC NC NC NC NOT CONNECTED

10 NC NC NC NC NOT CONNECTED

11 NC NC NC NC NOT CONNECTED

12 NC NC NC NC NOT CONNECTED

13 LVDS D-PHY Input CSlI1_D3- P17 CSI D3 differential data input.

14 LVDS D-PHY Input CSI1_D3+ P16 CSI D3 differential data input.

15 LVDS D-PHY Input CSI1_D2- P14 CSI D2 differential data input.

16 LVDS D-PHY Input CSl1_D2+ P13 CSI D2 differential data input.

17 NC NC NC NC NOT CONNECTED

18 NC NC NC NC NOT CONNECTED

19 NC NC NC NC NOT CONNECTED

20 NC NC NC NC NOT CONNECTED

21 NC NC NC NC NOT CONNECTED

22 NC NC NC NC NOT CONNECTED

23 3V Power CAM1_PWR Power Supply

24 1v8 Output | CAM_PIXCLKO | S4 Parallel Camera Pixel Clock O

25 1v8 Output | CAM_MCKP S6 Camera Master Clock

26 1v8 10 OD PCAM_VSYNC S1 12C_CAM1_CK used to PCAM_VSYNC;

27 1v8 10 OD PCAM_HSYNC S2 12C_CAM1_DAT used to PCAM_HSYNC;

Notes

(1) This pin may not be directly connected to the corresponding pin on JSMARC, there could be a level
translator in between.

5.15 GPIO: GENERAL PURPOSE INPUT OUTPUT

Table 24 CSI connector signals

GPIOs are input/output (I0) general purpose pins to control LEDs, relays, switch, etc. The
BASE SMARC™ EXPANSION has 12 GPIO lines to be configured by the user, placed in the JGPIO
header. Please, be careful that in some cases these lines can be shared with other functions if they are

present.

Next figure shows GPIO connector schematic.
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GPIO+I12C CONNECTOR

2C_GP_SCL_OuUT 1 2 12C_GP_SDA_OUT
2C_PM_SCL_OUT 3 4 12C_PM_SDA_OUT
[2C_CAM_SCL_OUT 5 6 12C_CAM_SDA_OUT
[2C_LCD_SCL_OUT 7 8 [2C_LCD_SDA_OUT

HDMI_SCL_OUT 10 HDMI_SDA_OUT

GPIO1 12 GPIO2

GPIO1 PO GPIO2
GPIO3 GPIO4
16 GPIO6
GPIO5 GPIO6
18 GPIO8
GPIO7 GPIO8
20 _GPIO10
GPIOg GPIO10
oPlo11 |CPIOT 22 GPIOD P10
24 RESET OUT
WDT TIME_OUT S PONER BTN
CARRIER PWR ON >
| RESET_IN ||' GND \
CARRIER PWR ON | JGPIO POWER_BTN
WDT_TIME_OUT | RESET_OUT

Figure 39 GPIO connector schematic

I et
-1

JGPIO

GPIOO0 : pin #22
GPIO1 : pin #11
GPIO2 : pin #12
GPIO3 : pin #13
GPIO4 : pin #14
GPIO5-PWM1 : pin #15
GPIO6 : pin #16
GPIO7 : pin #17
GPIOS8 : pin #18
GPIO9 : pin #19
GPIO10 : pin #20
GPIO11 : pin #21

Figure 40 BASE SMARC™ EXPANSION:JGPIO — GPIO header

Next table shows the available GPIO signals in connector JGPIO.

Connector Pin

Volt Level | Type Function JSMARC Comments

JGPIO
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Table 25 GPIO signals
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5.16 PCle INTERFACES

The BASE SMARCTM EXPANSION has four PCle interfaces available. They are located in two mini-PICe
connectors (JSATA and JMODEM) and in an expansion header (JPCIE).

PCI Interface Connector
PCIE_A JMODEM
PCIE B JSATA
PCIE_C PCIE
PCIE D

Table 26 PCle location interfaces

5.16.1 Interface PCIE_A and Modem

First interface is located in the mini-PCle connector JMODEM and it is the defined in SMARC™ standard
as PCIE_A. This connector is shared with a USB modem, which is using only the marked USB 2.0 Host
signals indicated in pin table. As it is explained in chapter about USB 2.0 Host, there is used a Hi-Speed
Hub controller which fourth port is used to stablish communications to GSM modem. To have the GSM
communication it is also implemented a SIM-card connector (JSIM).

JMODEM

JSIM

Bl L - =
e ! (|

vi202

= Z ey 403y A ""_«3,' ..... i oo
Figure 41 BASE SMARC™ EXPANSION: PCIE_A, Modem and SIM-Card — JMODEM & JSIM
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5.16.2 Interface PCIE_B and mSATA

The second interface uses the other mini-PCle connector (JSATA), which is also shared with the possibility
to connect any kind of SATA device. This device uses only the SATA signals located in connector JSATA.

N e e e
Onls e @F |
osivs . ERE——
90 84V-0 @ T /
v : 2] cop  ICD UCO |
2 M ", -

JSATA

K
©
o
e
]
o

20000M I}

5.16.3 Interfaces PCIE_C and PCIE_D

The last two PCle interfaces (PCIE_C and PCIE_D) are available in the JPCIE header.
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Next table shows signals in connectors JPCIE, JSATA, JIMODEM and JSIM.

JMODEM
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Table 27 PCle signals

5.17 CAN BUS: CONTROLLER AREA NETWORK

The BASE SMARC™ EXPANSION offers the possibility to integrate the IGEP™ SMARC™ processors
family (if this function is available on that model) to a serial CAN bus. This is available through the header
JCAN and there are up to two CAN bus connections.

Next figure shows the CAN bus connections.

U807 JCAN
>%- NC2 106 §
——— NCI 105 |
5 104 1—=—x
GND¢| =1 GND 103 ﬁ\GND-H
5 vee 02 (=
101
TPD6EOOTRSER

95278-101-06LF

Figure 43 CAN Bus schematic
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CANO_TX: pin #1
CANO_RX : pin #2
VDD_IN: pin#3

GND :

pin #4

CAN1_RX: pin #5
CAN1_TX : pin #6

Figure 44 BASE SMARC™ EXPANSION: JCAN — CAN Bus header

Connector Pin

Volt Level | Type

Function

JSMARC

Comments

JCAN

P142 Digital ground

Notes

1)

This pin may not be directly connected to the corresponding pin on JSMARC, there could be a level
translator in between.

Table 28 CAN Bus signals
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5.18 RTC BATTERY

There is also included a backup battery (VBAT) that powers the backup state as far as the input voltage
is high enough. It is used a lithium ion rechargeable battery 3 V with 7 mAh capacity (VL1220-1VC).

Figure 45 BASE SMARC™ EXPANSION: VBAT-RTC Battery

The Carrier Board have implemented the needed circuits to protect against charging by reverse currents.

Pin Volt Level Type Main Function Comments

Low current RTC circuit backup power — 3.0V

VDD_RTC nominal. May be sourced from a Carrier

based lithium cell or super cap.

Table 29 RTC pin

5.19 ENVIRONMENTAL SPECIFICATION

General Specification Operating Non-operating

Industrial grade (E2) -40°C to +80°C -40°C to +80°C

Table 30 Temperature range

Standard modules are available for Industrial grade temperature range. The operating temperature is the
maximum measurable temperature on any spot on the module’s surface.

e Humidity
93% relative Humidity at 40°C, non-condensing (according to IEC 60068-2-78).
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5.20 STANDARDS AND CERTIFICATIONS
e ROHS

RoHS

lead-free 2002/95/EC

The SMARC™ Expansion is compliant to the directive 2002/95/EC on the restriction of the use of certain
hazardous substances (RoHS) in electrical and electronic equipment.

g

The SMARC™ Expansion is CE marked according to Low Voltage Directive 2006/95/EC — Test standard
EN60950.

e CE Marking

e WEEE Directive
WEEE Directive 2002/96/EC is not applicable for Computer-on-Modules.

e Conformal Coating
Conformal Coating is available for Computer-on-Modules and for validated SMARC modules. Please,
contact your local sales or support for further details.

e EMC
The SMARC Expansion is designed and tested following EN55022 standard (“INFORMATION
TECHNOLOGY EQUIPMENT. RADIO DISTURBANCE CHARACTERISTICS. LIMITS AND METHODS
OF MEASUREMENT”).
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e SMARC Form Factor standard

SMARC

module

The SMARC (“Smart Mobility Architecture”) is a versatile small form factor computer Module definition
targeting application that require low power, low costs and high performance.

5.21 MECHANICAL SPECIFICATION

e Base Dimension
o 142,00 mm x 90,00 mm x 4,30 mm
o Case dimensions: 150,00 mm x 100,00 mm x 30,00 mm

e Mechanical Drawing
The next figures show the BASE SMARC™ EXPANSION board mechanical dimensions:
o All dimensions are in millimeters.
o 8-layer Printed Circuit Board size is 142,00 mm x 90,00 mm x 1,15 mm.
o Mounting holes are provided, one on each corner.

Figure 47 BASE SMARC™ EXPANSION Lateral view widths dimensions
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Figure 48 BASE SMARC™ EXPANSION Side view detailed mechanical dimension

ISSE ASSEMBLY TECHNOLOGY S.L. All rights reserved, IGEP™ is a registered trademark from ISSE ASSEMBLY TECHNOLOGY S.L. The following is provided for informational purposes only.
Document: MAN-BASEO0040-001 / Revision: 2.0 / Date: 11/12/2019 93



IGEP™ SMARC EXPANSION Hardware Reference Manual

6 ELECTRICAL CHARACTERISTICS

All electrical characteristics pins are stablished by SMARC™ specification.

Electrical parameter Min Typ Max Unit

5V INPUT POWER SUPPLY

BASE IGEP™ SMARC EXPANSION Input Power Supply Voltage 3.0 - 5.25 \%

BASE IGEP™ SMARC EXPANSION Input Power Supply Current (1) - 0.13 4 A

Input/Output pins

Output High-Level DC Voltage (1) 1.6 1.8 2.1 \%
Input High-Level DC Voltage (1) 1.26 1.8 21 \%
Output Low-Level DC Voltage (1) - - 0.2 \%
Input Low-Level DC Voltage (1) 0 - 0.54 \%

RTC_BATTERY type pins

Input DC Voltage 25 3 3.25 \Y,

USB type pins

Input/Output High-Level DC Voltage 4.75 5 5.25 \%

Output Drive Current 0 500 500 mA

Table 31 BASE IGEP™ SMARC EXPANSION Electrical Characteristics

(1) The electrical specification depends on the selected IGEP SMARC™ module to use.

BASE SMARC™ EXPANSION AND CONNECTED MODULES 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 BASE OR MODULE IS
FOUND.
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7 Document and Standards References

e CAN (“Controller Area Network”) Bus Standards
ISO 11898-1:2015 Road vehicles - Controller area network (CAN) - Part 1: Data link layer and
physical signaling, (https://www.iso.org)
ISO 11992-1:2019 Road vehicles - Interchange of digital information on electrical connections
between towing and towed vehicles - Part 1: Physical and data-link layers (https://www.iso.orq)
SAE J2411: Feb 14, 2000, Single Wire CAN Network for Vehicle Applications
(https://www.sae.orq)

e MIPI CSI-2 (Camera Serial Interface version 2) The MIPI CSI-2 standard is owned and maintained
by the MIPI Alliance (“Mobile Industry Processor Alliance”) (www.mipi.org)

e MIPI CSI-3 (Camera Serial Interface version 3) The MIPI CSI-3 standard is owned and maintained
by the MIPI Alliance (“Mobile Industry Processor Alliance”) (www.mipi.org)

e COM Express —the formal title for the COM Express specification is “PICMG® COM.0 COM
Express Module Base Specification”, Revision 3.0, March 31, 2017. This standard is owned and
maintained by the PICMG (“PCI Industrial Computer Manufacturer's Group”) (www.picmg.orq)

o DisplayPort and Embedded DisplayPort - These standards are owned and maintained by VESA
(“Video Electronics Standards Association”) (www.vesa.orq)

o MIPI DSI (Display Serial Interface) The DSI standard is owned and maintained by the MIPI Alliance
(“Mobile Industry Processor Alliance”) (www.mipi.org)

o eMMC (“Embedded Multi-Media Card”) The eMMC electrical standard is defined by JEDEC JESD84-
B51A and the mechanical standard by JESD84-C44 (www.jedec.orq)

e eSPI (“Enhanced Serial Peripheral Interface”) The eSPI Interface Base Specification is defined by
Intel (https://www.intel.com)

e Fieldbus - this term refers to a number of network protocols used for real — time industrial control.
Refer to the following web sites: https://www.profibus.com/download/ and www.can-cia.org

o GBE MDI (“Gigabit Ethernet Medium Dependent Interface”) This is defined by IEEE 802.3. The
1000Base-T operation over copper twisted pair cabling is defined by IEEE 802.3ab (www.ieee.orq)

e HDA (HD Audio), High Definition Audio Specification, Intel, Revision 1.0a, June 17, 2010
(http://www.intel.com)

¢ HDMI Specification, Version 2.1, November 28, 2017 (www.hdmi.org)

o 12C Specification, Version 6.0, April 4th 2014, Philips Semiconductor (now NXP) (www.nxp.com)

e 12S Bus Specification, Feb. 1986 and Revised June 5, 1996, Philips Semiconductor (now NXP)
(Www.nxp.com)

o |EEE1588 - 2008. IEEE Standard for a Precision Clock Synchronization Protocol for Networked
Measurement and Control Systems (http://standards.ieee.org)

e JTAG (“Joint Test Action Group”) This is defined by IEEE 1149.1-2001 - IEEE Standard Test Access
Port and Boundary Scan Architecture (https://ieeexplore.ieee.orq)

o MXM3 Graphics Module Mobile PCI Express Module Electromechanical Specification, Version 3.1,
NVidia Corporation

¢ PICMG® EEEP Embedded EEPROM Specification, Rev. 1.0, August 2010 (www.picmg.org)

o PCI Express Specifications (www.pci-sig.orq)

e Serial ATA Revision 3.1, July 18, 2011, Gold Revision, © Serial ATA International Organization
(www.sata-io.org) SMARC 2.1.1 Specification © 2020 SGET e.V. Page 9 of 109

e SD Specifications Part 1 Physical Layer Simplified Specification, Version 6.00, Aug 29, 2018, SD
Group and SD Card Association (“Secure Digital”) (www.sdcard.orq)

e SM Bus — “System Management Bus” Specification Version 3.1, March 19, 2018, System
Management Interface Forum, Inc. (http://www.smbus.org)
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e SPI Bus - “Serial Peripheral Interface” — de-facto serial interface standard defined by Motorola. A
good description may be found on Wikipedia

(http://en.wikipedia.org/wiki/Serial Peripheral Interface Bus)
o USB Specifications (http://www.usb.org)
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