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1 USER INFORMATION

1.1 ABOUT THIS DOCUMENT

This document provides information about products from ISEE 2007 SL and/or its subsidiaries. No warranty of
suitability, purpose, or fitness is inmipd. While every attempt has been made to ensure that the information in
OEEO Al AOIi AT O EO AAAOOAOAR OEA -EOE O AOEGTOBAELOAET G
notice.

For the circuits, descriptions and tables indicatedEES2007SL assumes no responsibility as far as patents or

other rights of third parties are concerned.

1.2 COPYRIGHT NOTICE
This document is copyrighted0132016, by ISEE 2007 SL.

All rights are reserved. ISEE reserves the right to make improvements to the pratksitsbed 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 permissiof the original manufacturer.

Information provided in this maual is intended to be accurate and reliable. However, the original manufacturer
assumes no responsibility for its use, nor for any infringements upon the rights ofthities, whichmay result
from its use.

1.3 TRADEMARKS

IGEPM® istrademarkof ISEEISEE is trademark or registered trademark of ISEE 2007 SL.

00T AOGAO TAI Abnh 11T c¢cioh AOATAO AT A T OEAO OOAAATI AOEO
website, are the property of their respective trademark holders. These trademarlehoblite not affiliated with

ISEE, our products or our website.

1.4 STANDARDS
ISEE 2007 SL is being certified 1ISO 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, IEBL 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 2007 SL from all claimsiagifrom the handling or use of the goods. Due to the open

AT 1 OOOOAOEIT T &2/ OEA PpOT AOAOh EO EO OEA OOAOS8O OAODI
to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORBI®VE, NEITHER PARTY SHALL BE LIABLE

TO THE OTHER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

ISEE 2007 SL currently deals with a variety of customers for products, and therefore our arrangement with the
user is not exclusive. ISEE asgs no liability for applications assistance, customer product design, software
performance, or infringement of patents or services described herein.

ISEE 2007 S.L. All rights reserved, IGEP is a registered trademark from ISEE 2007 S.L. The following is provided for informational purposes only. 4
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Please read specifically, the Warnings and Restrictions notice in this manual prior to handling thetpidulsi
notice contains important safety information about temperatures and voltages. For additional information on
IGEPMenvironmental and/or safety programs, please contact with ISEE (support@¢seeom).

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

NOTE: It could be found a detailed warranty and sales conditions of IGEfon ISEE websitewww.isee.biz

1.6 TECHNICAL SUPPORT
Technicians and engineers from ISEE 2@L 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 documentatiarmware 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 queries or problems
you may have (suppo@iseebcn.com).
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2 INTRODUCTION

2.1 PRODUCT DESCRIPTION
The IGEPY COM AQUILA AM335x is an industtidtra-low computer module based on ARM Cort&8 at
speeds upo 1 GHAy Texas Instruments SitarAM335x family of processors.

)y 086 0 Al  ET Adocdude@itedniworldin d tan@etafui® range fred0°C to +85°C), in a very low profile

(its dimensions are only 67,2mm x 26mm). With different combinations of RAM and Flash memory (see the
customized possibilities at chapter 2.4), a complete list of irdeels and peripherals including 3D graphic
accelerator, it can be the base for a complex industrial equipment or any other kind of application.

There is also an expansion board IGEP/ - 1 15) , ! %80! .3)/. "/12%$q O ATI
a developmenbaseboard and it can be used as the fastest way to develop and test the final application before
the prototyping phase.

Highlights:

1 Fully tested, highly reliable, scalable, efficient and high performing board that allows customers to
focus on their end gplication.
Designed for industrial range purpos@emperature range:40°C to +85°C)
With ultra-compactdesign and extended temperaturerang@d © AAADOAAT A O AT U A
Easy connectivity througthe SODIMM 200 pin connector. Very small form factor size (67,6x26mm).
3V3 I/devel signals
MicroSD card reader ehoard.
JTAG interface available.
It is based on Texas Instruments® AM335x processor which has an advanced-ABordxMV
Architecture version TSA CPU.
1 The AM335x Family processors are based on the enhanced devideeale and include the NEON

Media coprocessor.
9 This architecture of high performance applications processor is designed to provide best in class ARM
and graphics performancehile delivering low power consumption.
Ka2T 1 %l AAOOTTEAO 4811 &I OF &AAOT O #1 1 PAOGEAI A
10/100 Mbps Ethernet MAC+PHY interface.
RTC on board.
Flexible Memory of Flash Memocpmbinations(customized option)
Over Voltageprotection.

= =4 -4 —a -—a —a -

=A =4 —a A -2
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2.2 IGEPMCOM AQUILA AM35x BENEFITS AND APPLICATIONS
There are a lot of advantages that developers will find in the [BE®M AQUILA AM335x series. On broad
terms, it® afriendlierway to achieve your projects. Amongst others, the main benefits are the following:

= =4 —a —a A

)l

Compact andgoowerful core for new products

Robust and easy to mount due to the SODIMIIO connector
Reduced time to market

, T x PT xAO AT100i BOEIT 1T XhVY7?
Industrial Temperature Rangd0 to +85°C

Extended life range product (min 10 years)

At the same timeijt can be inplemented 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.

= =4 -4 —a A

Connected vending machines
Home / Building automation
Human Interface

Industrial Control

Test and Measurement

2.3 The IGEPM COM AQUILA AM335x SERIES

The IGEPYCOM AQUILA AM335x serisscomposed by a main model arfdur custom modelsThey are all
made with the same care and quality that ISEE customers already know and trust.

The standard model, IGE®COM AQUILA AM3354, is based on the chip AM38EK4 a 256 MB DDR3 SDRAM
memory and using a 128 MB NandFlaslindsrnal storage memory.

The custom models use another CPU variants (available models: AM3352, AM3358 and AM3359), RAM (up to
512 MB) andNandFlash (up to 512 MB). In the chapter 3.3 are commented the main differences according to
processor model. The custom models have a MOQ of 100.units

ISEE 2007 S.L. All rights reserved, IGEP is a registered trademark from ISEE 2007 S.L. The following is provided for informational purposes only. 7
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2.4 ORDERING INFORMATION

IGEPM Device Model Reference Description

IGEPMCOM AQUILA AM3354 IGEPOO33RB1x Processor: T. AM3358ZCZD80 (ARM Cortef8)
RAM Memory: 256 MB DDR3 SDRAM
Storage: 128 MB NANDFLASH

Customized models

IGEPMCOM AQUILA AM3352 IGEPOO33RB2x Processor: T. I. AM3352BZCzZD80 (ARM CeA8)
RAM Memory: 128 MB up to 512 MBR3 SDRAM
Storage: 128 MB up to 512 MB NANDFLASH

IGEPMCOM AQUILA AM3354 IGEPOO33RB3X Processor: T. AM3358ZCZD80 (ARM CorteA8)
RAM Memory: 512 MB DDR3 SDRAM
Storage: 128 MB NANDFLASH

IGEPMCOM AQUILA AM3358 IGEPOO33RB4 Processor: T. AM3358BZCZA80 (ARM Cort#8)
RAM Memory: 128 MB up to 512 MB DDR3 SDRA
Storage: 128 MB up to 512 MB NANDFLASH

IGEPMCOM AQUILA AM3359 IGEPO033RB5X Processor: T. |. AM3359BZCZA80 (ARM CeAB8X
RAM Memory: 128 MB up to 512 MB DDR3 SDRA
Storage: 128 B up to 512 MB NANDFLASH

Table1IGEP0033 Ordering Information

2.5 EXPANSIONS BOARDS
All the products in the IGEPCOM AQUILA AM335x series can be supplemented with edgpdnsionboard.

IGEPM Device Model Reference Description

IGEPMAQUILAEXPANSION BASEO0033RA01 $AOCECT AA A1 O EAOO bPOI O]

Table2 BASE0033 Ordering Information

ISEE 2007 S.L. All rights reserved, IGEP is a registered trademark from ISEE 2007 S.L. The following is provided for informational purposes only. 8
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3 OVERVIEW

3.1 IGEPMCOMAQUILAAM335x

:. 5%y . S : }- Z:
AR AR AR AR

Figure2 IGEPM COM AQUILA AM335Bottom View
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3.2 IGEPMCOMAQUILAAM335EATURES

Feature

Specifications

IGEPM COM AQUILA
AMS335xARM CPU

Texas Instruments AM335x ARM Corag™

L1 cache: 32 KB (ARM)

L2 cache: 256 KB (ARM)

NEONMSIMD Coprocessor

DMA, Interrupt controllers, Timers

POWERVR® SGX530 3D Graphargy available for some processdrs

RAM Memory

256 MB DDR3 SDRAM, up to 512 MB and 400 MHz clock

Storage

128 MB SLC NANDFLASH up to 512 MB
On board micreSD socketCan be plugged SDHC cards up to 32 GB.

Power to SODIMM20O
connector

Supply Voltage (VIN) from 3.8 Vto 5.5V DC

Interfaces 1 x SODIMM 20@in expansion interface (DDR1 2V5 compatible)
1 x JTAG interface
1 x MICRGBD socket

Devices 1 x Double LEhdicator:

Red LED for 3v3 Power On
Green LED for user application
1 x 10/100Mbps Ethernet PHY interface
1 x 3V3/ 1A Supply (VOUT) from SODHI interface
1 x 3V SCL NAND chip for internal memory
1 x Positive overvoltage protection for VIN

1 x 32 kHerystal for clock

ISEE 2007 S.L. All rights reserved, IGEP is a registered trademark from ISEE 2007 S.L. The following is provided for informational purposes only.
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3.3 IGEPMCOMAQUILAAM335X/ARIANTS

AEA )" %01 #/

- 115) 1

I - QQYQ@

iTAOI AO AOA AAOAA-EI

A8 processor). In the next figure are reflected the main differences of each model. The custgosaduilities

are collected in the chapter 2.#4ge 8Ordering Information).

Contact with sales@iseebcn.com for more information.

S
AM3359

AM3358

AM3354

- /

PIN-TO-PIN COMPATIBLE
\

)
AM3352

\ /

ARM
CORTEX-A8

(MHZ)

800

e

600/800/1000

600/800/1000

300/600/800/1000

GRAPHICS

'd

3D graphics

~

N —

3D graphics
.

v

3D graphics

~

PRU-ICSS FOR
SLAVE INDUSTRIAL
COMMUNICATIONS

PRU-ICSS + EtherCAT slave

PRU-ICSS

Figure3Texas Instrument$' AM335x Family Features

31811vdIN0D IHYMLI0S
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3.4 AM335XARM CORTEA8 PROCESSORS

The AM335x, by Texas Instruments, are a family of highly integrated microprocessors based on the ARM
CortexA8 processor. They have a high performance at low cost and are delivered with optional 3D graphics
acceleration andey peripherals. They also include industrial options (such as EtherCAT and PROFIBUS) and
support different highlevel operating system@.inux and Android).

AM335x Cortex™-A8 based processors

Benefits

+ High performance Cortex-A8 at ARM9/11 prices I Graphics | Display

+ Rich peripheral integration reduces system complexity and cost ARM® 24 BILLCD Ctl WXGA)
Sample Applications A

+ Industrial/ Home Automation ~ + Smart Appliances Cortex-A8 Touch Ser. Ctil. (TSC)™
« Portable Navigation Devices  + Low power instrumentation up to

+ Robotics + Wireless Accessories 1.0* GHz ‘

« Consumer electronics * Networking 32KIB32K L1 wISED
256K L2 WECC

Software and development tools

+ Free Linux and Android support packages direct from Tl

« StarterVWare enables quick and simple programming and
migration among Tl embedded processors

+  WInCE and RTOS (QNX, Wind River, Mentor, etc.) from :
partners Serial P——

+  Full featured and low cost development hoard options Interface araile

Power Estimates UART x6 MMC/SDI | [ USB2.0 OTG
+  Total Power. B00mW-1000rmivy SPix SDI0 x3 + PHY x2

+ Standby Power: ~25mvW

+ Deep Sleep Power: ~5-7rmy/ EMAC 2port
Schedule and packaging mﬁ:ﬁf
« Status: In production
+ Dev. Tools: Availahle today (MILRMIL, RGMII)
+ Daocs: Available today
+ Packaging: 13x13, 0.65mm via channel array

15%15. 0.8mm Memory Interface

LPDDR1/DDR2/DDR3

More Information
+ v ti.com/am335x NAND/NOR
Availabilty of some features, dervatives, or packages may be delayed #ro initial silicon avaiability (16b ECC)

Peripheral imitations may apply among diferent packages
Some features may require thind party support
All speeds shown’.;re T’orcomme mi\afytemagrature range only * SO0MHz+ only availabie on 19x15 package. 13x13 supparts up to 600 MHz.

* Use of TSC will imit available ADC channels.

SED: single ervar detechion’panty 1

W3 TExAs INSTRUMENTS

Figure4 AM335x Processors Block Diagram

ISEE 2007 S.L. All rights reserved, IGEP is a registered trademark from ISEE 2007 S.L. The following is provided for informational purposes only. 12
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4 PRODUCT SPECIFICATION

4.1 IGEPMCOM AQUILA AM35x BLOCK DIAGRAM

C e IR -
T [ e
)N SVS BOOT
CONTROL S ==
LINES S e
w [ WARMRSTn
= EXT_WAKEUP
[
AM3352 ZCZ
= % : -
AM3350 207 ( st ) § I
C oo )
( ] ) S Il m—
- ( 0 ) 5
e 2
e P Prww @uwes)
 Powmsx Paoc oumes)
| Wowees ST
e LGD CONTROLLER )
| = ErHERNeT 1 i PeenNeT 1 unes)
- e — T Lumcrsoio 7 unes)
microSD Reader
0 7 T
JTAG GRUPS:
o seore o

Figure5IGEP™ COM AQUILA AM335x Block Diagram
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4.2 POWER SOURCES

SupplyVoltage

) ' %01 #/ - 115),! 1 -QQY@ I 1 -Aléne AodlleAdo kebpdn nAndl thad éxdaAsioh O O
board mustpower VIN signal input, this signal is defined into SODHZBO interface (from pin 1 to 4). VIN

signal can vary from 3,8V to 5,5V DC, for more information see electrical characteristics table in Chapter 7

EXPANSION BOARD
IGEP™ COM AQUILA
PINS: 1..4
VIN T
POWER INTERFACE
38-55V

Figure6 Power Supply Input Diagram

Output Voltageand ADCVoltage reference

) ' %@OM AQUILA AM335x module has a linear regulator that provides an output voltage 3,3V @ 1 A
(VOUT), VOUT signal is defined into SODIMNBD interface from pin 5to 7 and 9 to 12. If expansion board uses
VOUT power supply, Hardware designer should take tauwealculate VIN max current consumption

EXPANSION BOARD

IGEP™ COM AQUILA
PMIC (550 mA max)

power consumption)
‘ —

PINS:1.4 PINS:5..7 PINS:9.12

VIN (1,55 A max consumption) T

l VOUT (1A max consumption)

PERIPHERAL 1
POWER INTERFACE

38-55V

Figure7Power Supply Output Diagram

ISEE 2007 S.L. All rights reserved, IGEP is a registered trademark from ISEE 2007 S.L. The following is provided for informational purposes only. 14
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There is also available an output power reference supply (VREFP_ADC) of 1,8 V, defined into SXODIMM
ET OAOZAAA DPET Xnl 8 p foditie vaitagh #r adalotp-Aigitd cooverfers QBREA OAT A
RTC Battery

The RTC_BATTERY signal (SODHM® ET OAOZAAA DPET XQqQ All1ix0O0 O 1AE
AQUILA AM335x module when itnist power supplied (VIN). An example can be found into figire

RTC_BATTERY

BT100

VL1220-1VC |

A

DGND

Figure8 RTC Battery

ISEE 2007 S.L. All rights reserved, IGEP is a registered trademark from ISEE 2007 S.L. The following is provided for informational purposes only. 15
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GND Pins

Digital Ground

Allthedigital' . $ DET O AOA ET OAOT AT1 U AT11AAOAA O1 CAOEAOR C
user hato considerer how many of them connect according the total consumption of the complete circuit (the
IGEPMCOM Aquila AM335x and the base board developatjhe same time, to make the routing of buses

easier, the ground connection chosen will be the resa to the function used.

There have to be a minimum of 4 GND pins connectistributed in the most possible equal wajong the

SODIMM200connector (to get an equalized ground).

Analog Ground

AGND_ADC (SODIMMOO interface pin 183) is a dedica®edd | O1 A &l O

) ' %01

#1 -

115) ,

analog converters. It improves analog captures avoiding the noise introduced by the logic ground when both

grounds are detached

GND Earth

Hardware designer must take care of GND Earth.

In thefigure 9isan example about how to connect these grounds. The digital and analog grounds are separated
by an EMI filter. By the other way, in order to enable GND Earth, R100 resistor must be unmounted and connect

J991 to GND Earth source

1991
Case Ground Connector

FB100
BLM18SG121TN1

R100 ODGND _l =
AN /2

L AR s

GND _EARTH DGND AGND_ADC

Figure9 Ground Connections

ISEE 2007 S.L. All rights reserved, IGEP is a registered trademark from ISEE 2007 S.L. The following is provided for informational purposes only.
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Pin Volt Dev Main Main Type Fixed Comments
Level Pin Function MUX Function
5V INPUT POWER
1 5v NA VIN NA Power Yes Pins used to power up the module.
2 5v NA VIN NA Power Yes Source voltage should be between £\8.5V
3 5V NA VIN NA Power Yes
4 5V NA VIN NA Power Yes
3V3 OUTPUT POWER
5 3v3 NA VOUT NA Power Yes Pins used as external 3V3@1A source voltage for a base bog
6 3Vv3 NA VOUT NA Power Yes
7 3Vv3 NA VOUT NA Power Yes
9 3Vv3 NA VOUT NA Power Yes
10 3Vv3 NA VOUT NA Power Yes
11 3Vv3 NA VOUT NA Power Yes
12 3Vv3 NA VOUT NA Power Yes
RTC BATTERY
13 VBAT NA RTC_BATTER NA Power Yes RTC battery positive pin. Battery or capacitor limit voltage shou
Y be:
2V52; 3V; 3V15 and VIN

1v8 OUTPUT POWER

184 1v8 D8 VREFP_ADC| NA Power Yes Supply voltage range for ADCs
DIGITAL GROUND
18 GND NA DGND NA Power Yes Digital Ground
26 GND NA DGND NA Power Yes Digital Ground
32 GND NA DGND NA Power Yes Digital Ground
39 GND NA DGND NA Power Yes Digital Ground
50 GND NA DGND NA Power Yes Digital Ground
58 GND NA DGND NA Power Yes Digital Ground
71 GND NA DGND NA Power Yes Digital Ground
82 GND NA DGND NA Power Yes Digital Ground
88 GND NA DGND NA Power Yes Digital Ground
94 GND NA DGND NA Power Yes Digital Ground
102 GND NA DGND NA Power Yes Digital Ground
111 GND NA DGND NA Power Yes Digital Ground
116 GND NA DGND NA Power Yes Digital Ground
129 GND NA DGND NA Power Yes Digital Ground
142 GND NA DGND NA Power Yes Digital Ground
147 GND NA DGND NA Power Yes Digital Ground
160 GND NA DGND NA Power Yes Digital Ground
171 GND NA DGND NA Power Yes Digital Ground
200 GND NA DGND NA Power Yes Digital Ground
ANALOG GROUND
183 | GND E8 VSSA_ADC | NA | Power | Yes | Analog Ground for ADCs

Table4 Power Sources pins
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4.3 CONTROL SIGNALS

There are different pins used as general control signals. They affect: Boot Mode, management of the power
supply, resets and wake up the system from a state of suspension.

Boot Mode

The Boot mode functionalitf SODIMM200 interface pin 8) is equivalent to #SYS_BOOT4 (SYS_BOOT4
ET OAOOAAQ OECiT A8 7EAT )" %01 #/- 115),! 1-QQY@ i1 A
NAND/MMCO or MMCO in function of its status, the following table shows the compkriaence

Pin #8 Boot Mode
NC Sequence: UARTG SPIOC XIPC MMCO
DGNG SequenceNANDC NANDI2CC MMCOC UARTO

Table5Boot Mode pin

#SYS_BOOT4 pin uses LCD_DATA4 signal (SODRIM interface pin 141) to control sysboot mode.
Hardware designer can use independently LCD_DATA4 and #SYS_BOOT4 signals because there are isolated

)y 060 OAAT I 1T AT AAA O1 OOGA A EOI PAO EAAAADa shod cirduit Ox EO
protector element) tied to GND into expansion board

~#SYS BOOTS L RI09, (AR 1 2
JUMPER
J101

DGND

Figure1l0Boot Mode: Jumper Selector
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IGEPM COMAQUILA AM335x

Reset pins

There are three different ResdOs: #PWR_KILL (SODIMEOO interface pin 14), PORZ (SODINMA@O
interface pin 16) and WarmResetn (SODIN2RD interface pin 17):

If #PwrKill is driven to Low state (default timeout 8 seconds), power supplies from PMIC will be turned off until
#PwrKill is set High. The following diaagm shows #PwrKill distribution.

IGEP™ COM AQUILA
PMIC

33: PWRON

— R 10K ——> VIN
#PWRKILL

PIN: 14

Figurel1PowerKill Reset

If PORz is driven to Low state (at least 154 microseconds), POndReset (PORz) will be active and will reset
the complete processor and all the logic that uses asynchronous reset. The folloveiggach showsPORz

distribution.

Figurel2PORz PowerOn-Reset
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