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1 COPYRIGHT NOTICE

This document is copyrighted, 2009, by ISEE 2007 SL. All rights are reserved. ISEE
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.

2 WARRANTY

Should this evaluation board/kit not meet the specifications indicated in the User’s
Guide, the board/kit may be returned within 30 days from the date of delivery for a
full refund.

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 2007 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 2007 SL currently deals with a variety of customers for products, and
therefore our arrangement with the user is not exclusive. ISEE assumes no liability
for applications 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 IGEPV2 environmental
and/or safety programs, please contact with ISEE (support@iseebcn.com).
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No license is granted under any patent right or other 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.

WARRANTY: IGEPV2 is warranted against defects in materials and
workmanship for a period of 1 year from purchase. This warranty does not
cover any problems occurring as a result of improper use, modifications,
exposure to water, excessive voltages, abuse, or accidents. All boards will
be returned via standard mail if an issue is found. If no issue is found or
express return is needed, the customer will pay all shipping costs.

ISEE IGEP platform web site: http://www.igep.es

ISEE IGEP wiki: http://labs.igep.es

ISEE shop: http://shop.igep.es or https://shop.igep.es

ISEE Software Repositories: http://git.igep.es
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3 ISEE IGEPV2 BOARD FEATURES
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Description Characteristics

Processor OMAP3530 (ARM Cortex-A8)
Processor Speed 720 Mhz

Memory SDRAM 512 MBytes LPDDR SDRAM - 200 Mhz
Nand Flash 512 Mbytes

DSP TMS320DM64 +

DSP Speed 430 Mhz

Video 3D Accelerator PowerVR SGX 530

Power Management TPS65950

Debug Console RS232 + JTAG Interface
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PCB size 93 x65x 1.6 mm
Indicators 2 Bicolor USER LEDS

USB 2.0 LS/FS/HS OTG

1 Mini AB USB socket connector (dual slave and host role)

USB 2.0 HS HOST

1 Type A USB socket connector (standard USB host)

Audio stereo in/out

3.5mm standard stereo audio jack

microSD

microSD connector (SD and SDHC cards supported)

DVI video output

DVI-D using HDMI connector. (video and TS lines are
available in expansion connector also).

Power

5Vcc/ 1A

3.5mm socket connector for wall plug or JST Connector

Expansion connector

Power 5V and 1.8V, UART, McBSP, McSPI, 12C, GPIO,
RS485 with transceiver, Keyboard.

Wifi

IEEE 802.11b/g 2,4GHz

Bluetooth

2.0

Antenna WiFi/Bluetooth

1 shared internal antenna (integrated on PCB)

Ethernet

10/100 MB BaseT (R145 connector with led link/activity)

Temperature Range

Commercial ( 0 to 70 C°) and Industrial range (-40 to
+80 C° Degrees) are available (Contact ISEE sales)

WARNING: IGEPv2 BOARD CAN ONLY BE POWERED WITH 5V DC

POWER SUPPLY OR THE BOARD WILL BE DAMAGED!

The following sections provide more detail on each feature and components on the
IGEPv2 BOARD.
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3.1 ISEE IGEPV2 BOARD GENERAL SPECIFICATIONS

OMAP Processor

The IGEPv2 BOARD uses the OMAP3530 version ES3.1 and comes in a 0.4mm pitch
memory POP package on it.

POP (Package on Package) is a technique where the memory, NAND and SDRAM,
are mounted on top of the OMAP3530. For this reason, when looking at the IGEPv2
BOARD, you will not find an actual part labeled OMAP3530.

Figure 1 POP Package

Memory

The memory is mounted on top of the processor as mentioned. The key function of
the POP memory is to provide:

«  4Gb NAND x 16 (512MB)
«  4Gb LP-DDR SDRAM x32 (512MB @ 200MHz)
Power Management

The TPS65950 is used on the board to provide power to the IGEPv2 Board with the
exception of the 3.3V regulator which is used to provide power to the DVI-D
encoder and RS232 driver. In addition to the power it also provides:

» Stereo Audio Out
» Stereo Audio in

» Power on reset

« USB OTG PHY

e Status LED
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USB 2.0 LS/FS/HS OTG

On the board a single USB 2.0 OTG Port is
provided.

Figure 2 USB OTG connector
It is not possible to power the board with the OTG connector.
USB 2.0 HS HOST

On the board a single USB 2.0 HS HOST only one port is provided via a USB Type A
socket connector. Hardware provides power on/off switch control and up to 500mA
of current limit at 5V.

Figure 3 USB HOST connector

USB HOST Port supports only high speed devices (USB 2.0
HS devices). In order to support low speed devices (USB 1.0
LS devices) or full speed devices (USB 1.1 FS devices), external USB 2.0 HUB must
be used.

WIFI
IEEE802.11b/g compliant.

Chipset based on Marvell 88W8686. The 88W8686 integrates a RF transceiver
operating at 2.4GHz, a physical layer, a media access controller, and an ARM
processor into a single die.

BLUETOOTH

Bluetooth 2.0 compliant.

Class 2, 2.5 mW (4 dBm) ~10 meters
Version 2.0 + EDR 3 Mbit/s
ETHERNET

A RJ45 connector is provided for the Ethernet Auto-MDIX Full Duplex 10/100 Base T
interface.

There is a EEPROM (U830) memory for MAC configuration (Not populated).

NOTE: Contact ISEE sales for custom assembly boards.
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Figure 4 ETHERNET connector
This connectors comes with link and activity status led.
Stereo Audio Output Connector

A 3.5mm standard stereo output audio jack is provided to access the stereo output
of the onboard audio CODEC. The Audio CODEC is provided by the TPS65950.

Figure 5 Stereo Output connector location
Stereo Audio In connector

A 3.5mm standard stereo audio input jack is provided to access the stereo input of
the onboard audio CODEC.

Figure 6 Stereo Input connector location
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DVI-D Connector

The IGEPv2 BOARD can drive a LCD panel equipped with a DVI-D digital input. This
is the standard LCD panel interface of the OMAP3530.

Figure 7 HDMI connector

DDC2B (Display Data Channel) or EDID (Enhanced Display ID) support over 12C is
provided in order to allow for the identification of the LCD monitor type and
settings.

The IGEPv2 BOARD does not support the full HDMI interface and is used to provide
the DVI-D interface portion only. The user must use a HDMI to DVI-D cable or
adapter to connect to a LCD monitor. A standard HDMI cable can be used when
connecting to a monitor with and HDMI connector.

LCD and touchscreen header

A pair of 1.27mm pitch 2x10 headers are provided to have access to the LCD
signals and touchscreen control (IGEPv2 Revision B boards). On IGEPv2 Revision C
boards, JA41 connector is wider and enhanced with additional LCD bits depth. All
IGEPv2 boards (Revisions B and C) are mechanical, electrical and logical
compatible.

This allows for the creation of LCD boards to support different LCD panels.
microSD Connector

A microSD connector is provided for microSD cards form
factor.

The microSD memory card is the smallest memory card
available commercially, with the lowest price per capacity
and the highest capacity. At 15 mm x 11 mm x 1 mm
(about the size of a fingernail), it is about a quarter the size ‘
of an SD card.
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The microSD connector supports SD and SDHC cards. SDHC (Secure Digital High
Capacity, SD 2.0) is an extension of the SD standard which increases card's storage
capacity up to 32GB. SDHC cards shares the same physical and electrical form
factor as older (SD 1.x) cards, allowing SDHC-devices to support both newer SDHC
cards and older SD-cards.

RS232
IGEPv2 Revision B boards provide only UART3 with RS232 levels on J960.

IGEPv2 Revision C boards provide both UART1 and UART3 with RS232 levels on
J960. [Contact ISEE sales for custom assembly boards for UART2 port]

RS485

The IGEPv2 board comes with 1 x RS485 on JST connector J940 (UART1). On
IGEPv2 Revision B are default populated. On IGEPv2 Revision C, RS485 are not
default populated. [Contact ISEE sales for custom assembly boards for RS485
feature].

ANALOG TO DIGITAL CONVERTER (A/D)

The IGEPv2 BOARD could come with one ADC (Analog to digital converter) device.
The analog signal inputs from U.FL HIROSE connector (located at the bottom) or
two 2,54mm pins header.

Several ADC devices can be populated. For example:
« ADC-SPI 3MSps 3V3 (LTC2366)
+ ADC-SPI 1MSps 5VDC (ADC121S101)
Indicators

There are two bicolor LEDs on the Board that can be controlled by the user. In total
are like 4 individual leds and 16 color schemes

» Three leds are controlled via GPIO pins on the OMAP3530 Processor
* Oneis programmed via the I2C interface on the TPS65950
Power Connector
Power will be supplied via the DC power jack (or via JST connector J940).
JTAG Connector

A 14 pin JTAG header is provided on the board to facilitate the SW development
and debugging of the board by using various JTAG emulators. The interface is at
1.8V on all signals. Only 1.8V CMOS levels are supported. DO NOT expose the
JTAG header to 3.3V.
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Expansion Header

An option for a single 28 pin header is provided on the board to allow for the
connection of various expansion cards that could be developed by the users or
other sources. Due to multiplexing, different signals can be provided on each pin
providing more that 24 actual signal accesses.
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3.2 SYSTEM BLOCK DIAGRAM

3.2.1 IGEPV2 REVISION B BOARD SERIES BLOCK DIAGRAM

DVI microSD EXPANSION
INTERFACE INTERFACE INTERFACE

USB-OTG
LS/FS/HS

ETHERNET
INTERFACE

WIFI STEREO-IN

INTERFACE

BLUETOOTH SIMERZE-OIT

INTERFACE

KEYBOARD

JTAG
INTERFACE

USB HOST
HS

RS485

INTERFACE

Figure 8 IGEPv2 Revision B board series block diagram
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|3.2.2 IGEPV2 REVISION C BOARD SERIES BLOCK DIAGRAM

DVI microSD EXPANSION
INTERFACE INTERFACE INTERFACE

USB-OTG
LS/FS/HS

ETHERNET
INTERFACE

WIFI STEREO-IN

INTERFACE

STEREO-OUT

KEYBOARD

JTAG USB HOST RS485

BLUETOOTH
INTERFACE

CAMERA RS232

INTERFACE INTERFACE HS INTERFACE INTERFACE

Figure 9 IGEPv2 Revision C board series block diagram
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|3.2.3 IGEPV2 REVISION C BOARD SERIES IMPROVEMENTS

Main goals of new IGEPv2 revision C series are:

RTC Battery Backup for TPS65950 (Super Capacitor or Rechargeable
Battery)

Updated TFT interface from 18bit to 24bit.

New Camera Connector (full OMAP interface on a new 28pin header
connector)

Optional high speed 3MBps ADC (Hirose U.FL connector or two pin header)
Added second RS232 UART on J960 (Now 2 UARTs on ]J960, UART3+UART1)
Changed ]JD22 from GSC Murata connector to Hirose U.FL connector
Added optional second external antenna (Hirose U.FL connector)
New GPIO to physically reset BT module
Added resistors for hardware UART selection
Non-populated parts:

o J400 JTAG connector

o J990: GPIO expansion connector

o J970: 4x4 keyboard connector

o JD22: External wifi antenna connector

o JA41 and JA42: TFT interface

o JC30: Camera interface

o UC20 3MBps ADC + JC21 Hirose connector

Contact ISEE sales for custom assembly boards for fully previous IGEPv2

revision B compatible (mechanical, electrical and logical) on IGEP0020-
RCx PCBs.
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3.3 GENERAL VIEW

3.3.1 IGEPV2 REVISION B BOARD SERIES VIEW

Figure 11 IGEPv2 revision B board bottom side components
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‘3.3.2 IGEPV2 REVISION C BOARD SERIES VIEW
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Figure 13 IGEPv2 revision C board bottom side components
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3.4 MECHANICAL SPECIFICATION

3.4.1 IGEPV2 REVISION B BOARD SERIES MECHANICAL
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Figure 14 IGEPv2-RB Top view mechanical specification

Js40

Get Mechanical drawings on:

http://www.igep.es = User Menu - Download - 01-Products - IGEPv2 >
HW_Mechanical
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|3.4.2 IGEPV2 REVISION C BOARD SERIES MECHANICAL

9300

uon

1

1
4021

o
L e o | |-
4 a =
| — '01 1
8 JAn1
10
1
JEO1
—= J— pT74 4+

Je40  AUDID OUT! o7 Jp

EOE
NTY!
JC30
JEDl ALDIO 1M I_E%l
8

1200 19 e 4t

— Jgog 00 "
1GEPDOR0
i e RC
| I W T LERTAL N O
(=] 2 10
Sr\ :
sy A s ™~

Figure 15 IGEPv2-RC Top view mechanical specification

Get Mechanical drawings on:

http://www.igep.es = User Menu - Download - 01-Products - IGEPv2 >
HW_Mechanical
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3.5 ELECTRICAL SPECIFICATIONS

Input Voltage DC

4.8

5.2

Current DC

High Speed Mode (HS)

480

Mb/s

Full Speed Mode (FS)

12.5

Mb/s

Driver
Input High Voltage 2 \
Input Low Voltage 0.8 V
Maximum Data Rate 250 Kbps
Receiver
Output Voltage High 2.8 \Y
Output Voltage Low 0.4 V

Input Resistance

12

15

A
(@)
>
|
)

Realview ICE Tool 30 MHz
XDS560 30 MHz
XDS510 30 MHz
Lauterbach(tm 30 MHz
Voltage Mode 1.8V 1.71 1.8 1.89

Voltage Mode 3.3V 3.2 3.3

Current 220 mA
Clock 48 MHz

Pixel Clock Frequency 25 75 MHZ
High level output voltage 3.3 V
Swing output voltage 400 600 mVp-p
Maximum resolution 67.5 75 82.5 Ohms

kHz) 20 Hz to 20 kHz, A-weighted audio, Gain
=0dB

Peak-to-peak single-ended input voltage (0 1.5 Vpp
dBFs)

Total harmonic distortion (sine wave @ 1.02 -80 -75 dB
kHz @ -1 dBFs)

Total harmonic distortion (sine wave @ 1.02 -85 -78 dB

Load Impedance @100 pF 14 16 Ohms
Maximum Output Power (At 0.53 Vrms 17.56 mwW
differential output voltage and load impedance

= 16 Ohms)

Peak-to-Peak output voltage 1.5 Vpp
Total Harmonic Distortion @ 0 dBFs -80 -75 dB
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Idle channel noise (20Hz to 20KHz -90 -85 dB

Fully compliant with IEEE 802.3/802.3u
10BASE-T and 100BASE-TX support

Power suiili 3.3 V

Specification IEEE802.11b

Frequency 2400 - 2500MHz 2400 2500 MHz
Data rate 1,2,5.5,11 Mbps
Power Levels 15.5 17.5 19.5 dBm
Minimum Input Level Sensitivity 11Mbps (FER - -87 -81 dBm
< 8%)

Maximum Input Level -10 -5 - dBm
Specification IEEE802.11g

Frequency 2400 - 2500MHz 2400 2483.5 MHz
Data rate 6,9, 12, 18, 24, Mbps

36,48, 54

Power Levels 13 14.8 17.0 dBm
Minimum Input Level Sensitivity 11Mbps (FER - -71 -65 dBm
< 8%)

Maximum Input Level -20 -15 - dBm

Bluetooth specification 2.0
Channel spacing 1 MHz
Output Power -4 0 +4 dBm
Frequency range (Rx/Tx) 2400 2483.5 MHz
Sensitivity (BER=0.1%)
1) 2402MHz - -81 -73 dBm - -81 -73 dBm
2) 2441MHz - -81 -73 dBm
3) 2480MHz - -79.5 -73 dBm
C/I Performance (BER=0.1%)
1) co-channel ratio (-60dBm input) - 7.6 11 dBm
2) 1MHz ratio (-60dBm input) - -2.5 0 dBm
3) 2MHz ratio (-60dBm input) - -42.6 -30 dBm
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4 WIFI/BLUETOOTH INTERFACE

WLAN: Chipset based on Marvell 88W8686. The 88W8686 integrates a RF
transceiver operating at 2.4GHz, a physical layer, a media access controller, and an
ARM processor into a single die.

BLUETOOTH: Chipset based on CSR BC4ROM/21e.

4.1 BLOCK DIAGRAM

BT V2.0+EDR :UART
WLAN IEEE802.11b/g :SDIO

Module e o
[ ==
UART CTS
BC4ROM
ANT1
SDIO/G-SPI
(SDIO_DAT3
SDI0 DAT2SPI SINTn. mcimTz
ISPI_SINTR
SDIO_DAT 1/SPI_SDO o SDIO_DAT1
88W8686 SDIODATOSPLSCS r::as:-m
ISPI_SCSn
SDIO_CLKISPLCLK SDIO_CLK
%—ﬁ\—arsm_cu(
SDIO_CMD/SP1_SDI SDIO_CMD
ISP1_SDI
l_Liiij ——

RESET_N_W

PDn
(WLAN_Enable)

Figure 16 Wifi/Bluetooth Combo module block Diagram

4.2 INTERFACES

Terminal Type | System | Description

Name

RST_N_B I BT Reset (active low). It must be low for >5ms.

PCM_OUT (e} BT Synchronous data output CMOS output, tri-statable with weak internal
pull-down

PCM_SYNC I/0 BT Synchronous data sync, Bi Directional with weak internal pull-down.

PCM_IN I BT Synchronous data input, CMOS input, with weak pull-down

PCM_CLK I/0 BT Synchronous data clock ,Bi Directional with weak internal pull-down.

UART_TX (0] BT UART data output active high. CMOS output, tri-statable with weak
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internal pull-up.

UART_CTS I BT UART clear to send active low. CMOS input with weak internal pull-
down.

UART_RX I BT UART data input active high. CMOS input, with weak internal pull up

UART_RTS o BT UART request to send active low. CMOS input with weak internal pull-
down.

SD_D3 I/0 WLAN SDIO 4-bit Mode: SD_DAT[3] Data Line Bit [3] SDIO 1-bit Mode:
SD_DATI[3] Reserved SDIO SPI Model: SD_DAT[3] Card Select (active
low)

SD_D2 I/0 WLAN G-SPI Mode: SPI_SINTn G-SPI interrupt Output (active low) SDIO 4-

SPI_SINTn bit Mode: SD_DAT[2] Data Line Bit [2] or Read Wait (optional) SDIO
1-bit Mode: SD_DAT[2] Read Wait (optional) SDIO SPI Model:
SD_DAT[2] Reserved

SD_D1 I/0 WLAN G-SPI Mode: SPI_SDO

SPI_SDO G-SPI Data Output SDIO 4-bit Mode: SD_DAT[1] Data Line Bit [1]
SDIO 1-bit Mode: SD_DAT[1] Interrupt SDIO SPI Model: SD_DAT[1]
Reserved

SD_DO I/0 WLAN G-SPI Mode: SPI_SCSn G-SPI Chip Select input SDIO 4-bit Mode:

SPI_SCSn SD_DATI[0] Data Line Bit [0] SDIO 1-bit Mode: SD_DAT[0] Data Line
SDIO SPI Model: SD_DAT[0] Data Output

SD_CMD I/0 WLAN G-SPI Mode: SPI_SDI G-SPI Data Input SDIO 4-bit Mode: SD_CMD

SPI_SDI Command/Response SDIO 1-bit Mode: SD_CMD Command Line SDIO
SPI Model: SD_CMD Data Input

SD_CLK I/0 WLAN G-SPI Mode: SPI_CLK G-SPI Clock Input SDIO 4-bit Mode: SD_CLK

SPI_CLK Clock Input SDIO 1-bit Mode: SD_CLK Clock Input SDIO SPI Model:
SD_CLK Clock Input

RESET_N_W I WLAN Internal pull-up. Reset (active low)

PDn I WLAN Full Power Down (active low) 0 = full power down mode 1 = normal

mode

4.3 POWER-ON RESET SEQUENCE FOR WLAN

PDn / RESET_N_W tied together

VDD3.3_W _

VDDIO_W |

VDD1.8D_W _

VDD1.8A_W _

PDn/RESER_N_W __| LI
lc——<

>500us T1
1us <T1 < 20us

PDn pin separated from RESET_N_W. Host can not pulse RESET_N_W pin.

VDD3.3_W

—
.|

vDDIO_W

VDD1.8D_W

VDD1.8A_W

PDn

PDn / RESER_N_W
<——
T2

T2 > 500us+T1
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PDn pin separated from RESET_N_W. Host controls pulsing of RESET_N_W pin.

VDD3.3_W

I
_

VDDIO_W

VDD1.8D_W

VDD1.8A_W

PDn

PDn /RESER_N_W __|

K—><>
>500us T1

4.4 WLAN RESET/PDN PINS

Reset can be done by using GPIO_94 or GPIO_138. By default RD41 is mounted.

Power down can be done by using GPIO_95 or GPIO_139. By default RD43 is

mounted.
VDDIO_W
RD44 A DNIO
4,12 GPIO_94 2% :
39 MMCZ_DATGég S0 LR RORADNIWIFIO ¢
RDOO
DNIWIK] €0
RD43 A DNIO
412 GPIO_95 ég S RRRAARNO
39 MMC2_DAT7 S
WIF_RESETR
o N
UD01 A
83
az
.
7
GND it
IF_SEL1 2

Ic ecin

4.5 BLUETOOTH RESET PINS

Reset can be done by using GPIO182 or GP1I0137. By default RD137 is mounted.

Fiou =
NC
GND

ANT_WLAN / BT

GPIO_182 RD1 DNIO

4 MCSPI2_CS1
8 GPIO_137 R ‘I‘/\/\,DNIWIFI RST N B

3,9 MMC2_DATS

4.6 PCM INTERFACE

4.6.1 TPS65950 SIDE

TP601
R608 0 4 13 MCBSP3_CLKX <<>>—LI-|—BJ— PCM.VCK PCM VSP

4 MCBSP3_DR §g< 123 pCM.VDR

4 MCBSP3_DX T15 4 pCM VDX 10 120
Re09 o 413 MCBSP3_FSX e PCM.VFS -
M—
TP602 DCM BT
13BT_PCM_VDX_ <0 £33 BT PCM.VDX/GPIO. 17/DIG MIC CLK1
13 BT_PCM_VDR BT.PCM.VDR/GPIO. 16/DIG.MIC.CLKO

10_1P8
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|4.6.2 WIFI MODULE SIDE

PCM_OUT -Output- Synchronous data output CMOS output, tri-state with weak
internal pull-down

PCM_SYNC -I/O- Synchronous data sync Bi Directional with weak internal pull-
down.

PCM_IN - Input - Synchronous data input CMOS input, with weak pull-down

PCM_CLK - I/O - Synchronous data clock Bi Directional with weak internal pull-
down.
PIcO
NC
GND

ANT_WLAN / BT
UART_RX
AR

UART_CTS

12
A3
14
A5
16
17
18
19
20
21

22
23
24 |

0

Y
o
%’ ’

6 BT_PCM VDX <55
46 MCBSP3_CLKX

6 BT_PCM_VDR <O
46 NCBSP3_FSX <005
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5 CONNECTORS DESCRIPTION

This section will guide you through the ISEE IGEPv2 BOARD expansion connectors:
» Connector J200: main Power
» Connector J400: JTAG DEBUG
+ Connector J940: Power + RS485

« Connector J960: UART3 Serial Debug. Only IGEPv2 Revision C, has also
UART1 on J960.

+ Connector J971: Keyboard Matrix 4x4

« Connector JA41-]JA42: External TFT interface (18 bits). Only IGEPv2 Revision
C, more TFT depth (24 bits)

« Connector J990: GPIO (muxed with UART2, MMC2, McBSP3, McSPI, 12C).

« Connector JD22: Optional external Wifi/bluetooth Antenna (IGEPv2 boards
come with a default internal shared antenna).

« Connector JC30: Camera connector (Only IGEPv2 Revision C)

« Connector JC20: Optional A/D (Only IGEPv2 Revision C)

« Connector BT741: Optional RTC backup battery (Only IGEPv2 Revision C)
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5.1 CONNECTOR J200: MAIN 5.0VCC POWER

The J200 connector is a power jack for main 5 VDC power.

It is a RASM722 switchcraft connector, Plug/Mating Plug Diameter 2.1mm ID,
5.5mm OD.

[ [ 35—

19,01

@098 (PIN DIA) !
12,481
_\ | 90.25

[6,3]

SEE DETAIL &

.
1Swell
. R

[2,11 L1.8l1

Figure 17 3200 detail

WARNING: IGEPv2 BOARD CAN ONLY BE POWERED WITH 5V DC

POWER SUPPLY OR THE BOARD WILL BE DAMAGED!

5.2 CONNECTOR J400: JTAG DEBUG

The J400 connector is a 14 pins 2x7 dual row 2.54mm.

Figure 18 3400 detail

Pins 1, 2, 13 and 14 are labeled on the PCB. The connector is located as shows the
figure below.
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Figure 19 3400 location

The schematic below illustrate the pinout of the connector.

_VIO_1v8

EMULATOR
_VIO_1v8 o|=|aile|s ,@Ig PULL
14 PIN JTAG AN AR EE/S[?‘(S)'I%NILS
INTERFACE caos
100nF 258
1400 EElEEEERE
R [T
Eubdbex:
10 9 JTAG _RTCK
2] T T TTAG TCK
~ 14|, 4|13
(Remove pin 6
from header) JTAG EMUO
JTAG NIRST__|

JTAG EMU1
R417
10K L

Figure 20 Schematic J400

WARNING: The JTAG signals go directly to OMAP processor. Improperly
g use of this connector could result in damage of the processor.

Note: ISEE recommend JTAG Debugger XDS510+ USB from Spectrum Digital with
Code Composer Studio
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5.3 CONNECTOR 3J940: POWER + RS485

The 1940 connector is a HEADER CONNECTOR PH SIDE 5P0OS 2MM 4

SMD from JST (Part Number: S5B-PH-SM3-TB). itf v
It matches to JST CONNECTOR HOUSING PH 5P0OS 2MM WHITE 3
(Part Number: JST PHR-5) and JST TERMINALS CRIMP PH 24- ’
30AWG (Part Number: JST SPH-002T-P0.5S). IGEPv2 don't include cable neither
plug connector.

Pin 1 is labeled on the PCB. The connector is located as shows the figure below.

Figure 22 J940 detail pin 1

The schematic below illustrate the pinout of the connector.
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J940

{  PWR GND P

Lpmee—« mmoo

3 PWR 9V R PWRav

4 RS485 A < -

= RS485 B

Figure 23 Schematic J940

User can use this connector to power the board with 5VDC. Use only 5V regulated
DC.

The IGEPv2 BOARD does not use this 9v power supply. Only on IGEPv2 revision B,
the PWR_9V input is directly routed to JCO1 and J971 connectors. On IGEPv2

revision C is not available.

There is also a RS485 transceiver on the connector.

s a3 RS485 INTERFACE
33 3va
Tpais  TR9IT 947
O O DNI 100nF
Ro41 R943
TP914| TPa16 DNI47K < DNI10K R844 . . .DNIIK 33
tl us4n T
UART1 R 3V 1 3
RS465_EN o] RO vee 3
RS465_DE 3 EE 2 &
UART1 TX 3V 4105 onp |5
N G 47
NI SP3483
_ Rg44 RO4E R945 ! R946 |
RECEIVER is always enabled Emph, DNI 100K ! DNID |
[ RECEIVER microcontroled [ Emply | & ! Dss1
Er 1 J DNI SMET
NOT POPULATED

Figure 24 Schematic RS485 driver

UART1 Serial Port

3v3

VIO_1V8
co22
| |c920 T00nF
| [100nF
TPO08 U820
3
VCCA VCCB
4 UARTI_TX l}l 2 a1 B -2 H:EH E;( 33\\//
4 UARTIRX & - st B o
|£ L~ — S0 oD
TXS0102DCUR
TP906
3v3
VIO_1VE T
c932 |
| |c930 DNI 10§nF
| [DNT T00R
TP09 U930
3 7
VCCA VCCB
F 5 g RS485_DE
4 UARTI_RTS 2 A1 B1 - e

>
4 UARTTCTS & =7 A2 B2
|‘L - T lj

DNI TXS0102DCUR
TP907

Figure 25 Schematic level-shifters for RS485 driver
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5.4 CONNECTOR J960: SERIAL PORT DEBUG (+ EXTRA RS232)

The J960 connector is a 5x2 pins double row 2.54mm.

Pin1

Figure 26 J960 detail

The connector is located as shows the figure below.

Figure 27 J960 location
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On IGEPv2 revision B This J960 connector has only Debug RS232 interface (with
RS232 transceiver).

3V3

Co64
o
SERIAL DEBUG PORT
232 Ciag [ v 232 V-
00uF232 Cl-g | ve 232 v+ C966
10V -
232 C2+ C967 0.1uF J960
WL C2+ 1ov —
0.1uF 10
0.1uF232_C2- 10v
Eﬂw—i c2- g 2
v B

9
L1 s
UARTI TX 3V 11 13 RS232 TX1 4 K]
DIN DouT
UARTS RX 3V 2 RouT RN -8 RS232 RXT™ 5 1
T
1 = TVALD 10 HEADER 5X2

12 | ForRcEON 2 FORCEGFF 18
[G]

=
8
(=]

15

VCC

SN65CI221EPW

N
 IDC-10 DBY |
I I
| B B ===t
O o — o ol
: s k= 5 mE :
VO O 3 3 e Lr 1
o e — o U
I I
I I

AT-Everex Configuration

Figure 28 IGEPv2 revision B schematic J960

On IGEPv2 revision C several features have been added:

NOTE: Contact ISEE sales for custom assembly boards.

+ Additional RS232 port (UART1) on same J960 connector. It is only needed to
rotate 1809 the IDC-10 (AT-Everex) to DB9 cable.

« It has been added resistors for alternative UART1, UART2 and UART3
hardware selection.

Also, IGEPv2 revision C series have debug RS232 interface with transceiver
(UART3) like IGEPv2 revision B series.
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The schematic below illustrate IGEPv2 revision C pin out of the connector.

3v3

i

100nF
ugs1 16V ava
RS232_RX1
—Ea I RINI vee
RINZ 5 232 v+
PORTI_TX_3V_ 4 v | ceer
232 C1+ FORTZ TX 37 0 | PIN! 14 RS232 TX1
[c9%5 Dinz — DoUT1 Ro252 T2 100nF
] DoUT2 F— s 16y
C1+
[ 100nF 232 c1- 3 12 PORTI_RX_3V
6V C1- RouT1 FORTZ _RX_3V
ROUT2 [
232 C2+ al o,
[cus 3 ey
[ 100nF 232 czfl 15
v GND
232 V-
V,
G966
SNB5C3232EPW
100nF
168v
R958, . 220 RS232 TX1
J960 —
13 ? R957,,  A220 RS232 RXI
R959, n n220 g g RI60, . 220
RS232 RX2 R85, . 220 > 1
| —
RS232 TX2 R956, . 220 HEADER 5X2

Figure 29 IGEPv2 revision C Schematic J960
First RS232 is located on J960 pins 2 and 3, and the second one on pins 8 and 9.

Next resistors enable hardware UART select to assign them on each connector.

[=] [=]

UART1 TX 2V_RY96
UARTT RX 3V Rm

< PORTT TX 3V
PORT1 RX 3V

UARTZ TX 3V
UARTS RX 3V

] el

94 DNI O

UART2 TX 3V R94 DNI O
UART2 RX 3V RS‘;\/\,DNH}

FORT2 TX 3V
PORT2 RX 3V

UART2 TX 3V R96§ . 0O
UARTS RX 3V R@U

Figure 30 IGEPv2 revision C resistors for UART hardware selection
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The 5x2 Header follow the IDC-10 (AT-Everex) configuration.

Figure 31 IDC-10 to DB9 cable

So, it is needed null modem configuration (direct connection between two
computers). RX and TX lines are crossed in this null modem configuration between
two equipments (TX1->RX2 / TX2->RX1).
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5.5 CONNECTOR J971: KEYBOARD MATRIX 4X4

The J971 connector is an 8 pins single row 2.54mm (It is not default populated on
IGEPv2 boards).

D Co Y
"0 _C

3 et “%T
| =PU_C3

N

BT BT
WATEATT
8
TATTTT
HATTATRCT
g
d

o
i
-
N

3 il
¥ : wetn 5 ¥ e !Tm
- e
o3 ] 1 3
Figure 32 J971 detail : E K 4 A ] -I
Its can be used to connect _—
a 4x4 keyboard matrix. E!u- E!_ E!m Etm.
o e 8 = LT
A ]

o ROWY j

ROWZ | wPh_ND

Brrwa E

1
CALT
-]

e §
BRI
o
"
AT
§
M

[
(S
LSS I

[SRCSR I

!
-
I~

P
coL coL2 ool CoLn

-
—a]
—
3]
-
Lo

Figure 33 Keyboard matrix 4x4 and schematic example

Pin 1 is labeled on the PCB. The connector is located as shows the figure below.
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Figure 34 J971 location

The schematic below illustrate the pin out of the connector.

J970

1 § KPD_CO
2 <CKPD_C
2 <CKPD_C2
KPD_C3
5 KPD RO 2XKPD_RO
6 KPD R1 22KPD R
7 KPD_R2 KPR
8 KPD_R3 RKPD RS

R91 4.7K
CONN PCB 8 R91%4.7K VIO_1v&
VIO_1v8

RO1L IAE.TK
1 e VIO_1v8
RANA VIO_1v8

Figure 35 Schematic J971
KPD_Cx: columns
KPD_RX: rows

When a key button of the keyboard matrix is pressed the corresponding row and
column lines are shorted together. To allow key press detection, all input pins
(KBR) are pulled up to VCC and all output pins (KBC) driven to a low level.

Any action on a button generates an interrupt to the sequencer.

The decoding sequence is written to allow detection of simultaneous press actions
on several key buttons.
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5.6 TFT CONNECTORS: JA41-]JA42

There are two 1.27mm Double Row Terminal Strip for the TFT interface. Both are
from SAMTEC manufacturer (Part Number FTS-110-01-L-D).

5.6.1 CONNECTOR JA41

On IGEPv2 revision B series:

w
e
":_..J L lt‘-".li"!l' _p__j_'_l_J.;.;.f., = EEALAARE = -
60\

oy L

Figure 37 IGEPv2 revision B JA41-JA42 detail
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INTaon
Il

Figure 38 JA41-]JA42 IGEPv2 revision B pinout detail

On IGEPv2 revision C series:

W0 daBIAU MMM
0z80 », S
I8! oar

Figure 40 IGEPv2 revision C JA41 and JA42 detail
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Figure 41 IGEPv2 revision C JA41-JA42 pinout detail

These connectors allow the access to the LCD signals. Next table shows the signals
that are on the JA41 and JA42 connector (shadowed cells are only available on
IGEPv?2 revision C series).

Pin# Signal 1/0 Description
1 3V3 PWR | DC rail from the Main DC supply
2 GND PWR | Ground
3 DVI_DATA0 | O LCD Pixel Data bit
4 DVI_DATA1 0 LCD Pixel Data bit
5 DVI_DATA2 0 LCD Pixel Data bit
6 DVI_DATA3 | O LCD Pixel Data bit
7 DVI_DATA4 0 LCD Pixel Data bit
8 DVI_DATAS 0 LCD Pixel Data bit
9 DVI_DATA6 | O LCD Pixel Data bit
10 DVI_DATA7 0 LCD Pixel Data bit
11 DVI_DATAS8 0 LCD Pixel Data bit
12 DVI_DATA9 | O LCD Pixel Data bit
13 DVI_DATA10 | O LCD Pixel Data bit
14 DVI_DATA11 | O LCD Pixel Data bit
15 DVI_DATA12 | O LCD Pixel Data bit
16 DVI_DATA13 | O LCD Pixel Data bit
17 DVI_DATA14 | O LCD Pixel Data bit
18 DVI_DATA15 | O LCD Pixel Data bit
19 DVI_DATA16 | O LCD Pixel Data bit
20 DVI_DATA17 | O LCD Pixel Data bit
21| DVI DATAIB "D Pixel Datal
RITR

Table 1 IGEPv2 revision B and C JA41 connector pinout

This connector can also be used for other functions on the board based on the
multiplexer setting of each pin. Next table shows the options. The MUX: column
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indicates which MUX mode must be set for each pin to make the respective signals
accessible on the pins of the OMAP3530.

Signal MUX:0 MUX:2 MUX:4
DVI_DATAO DATAO UART1_CTS GPIO70
DVI_DATA1 DATA1 UART1_RTS GPIO71
DVI_DATA2 DATA2 - GPIO72
DVI_DATA3 DATA3 - GPIO73
DVI_DATA4 DATA4 UART3_RX GPIO74
DVI_DATAS DATAS UART3_TX GPIO75
DVI_DATA6 DATA6 UART1_TX GPIO_76
DVI_DATA7 DATA7 UART1_RX GPIO_77
DVI_DATAS8 DATAS8 - GPIO_78
DVI_DATA9 DATAS - GPIO_79
DVI_DATA10 | DATA10 - GPIO79
DVI_DATA11 DATA11 - GPIO81
DVI_DATA12 | DATA12 - GPIO82
DVI_DATA13 DATA13 - GPIO83
DVI_DATA14 | DATA14 - GPIO84
DVI_DATA15 DATA15 - GPIO85
DVI_DATA16 DATA16 - GP1086
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Table 2 IGEPv2 revision B and C JA41 connector mux

The schematic below illustrate the pin out of the connectors.

>
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g

3V3
T

DV
DV
DV
DV
DV
DV
DV
DV

DAT,
DAT,
DAT,
DAT,
DAT,
DAT.
DAT,
DAT,
DVI_DAT
DVI DATA18
DVI DATA20
DVI_DATA22
2C3 SCL

DV
DV
DV
DV
DV
DV
DV
DV

DAT.
DAT.
DAT.
DAT.
DAT.
DAT.
DAT.
DAT.
DVI_DAT.
DVI_DATA
DVI DATA21
DVI_DATA23
2C3_SDA

0
2
7
6

OOl —|
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Figure 42 IGEPv2 revision C Schematic JA41
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‘5.6.2 CONNECTOR JA42

HOoOoONOOUTA, WN =T

Signal Description

VIO_1V8 PWR | 1.8V buffer reference rail.

SYS_BOOT5 I OMAP boot config

DC_5V PWR | 5V reference rail.

GND PWR

SYS_BOOTO I OMAP boot config

SYS_BOOT1 I OMAP boot config

DVI_VSYNC [¢] LCD Vertical Sync

DVI_HSYNC 0 LCD Horizontal Sync

DVI_ACBIAS 0 LCD control

DVI_PUP (6] Control signal for the DVI controller. When Hi, DVI is
enabled. Can be used to activate circuitry on adapter board
if desired.

DVI_PCLK (0] LCD clock

TS_nPEN_IRQ 0 Touchscreen control

LCD_QVGA/nVGA | O Touchscreen control

TS_ENVVDD 0] Touchscreen control

LCD_RESB 0 Touchscreen control

LCD_INI 0 Touchscreen control

MCSPI1_CLK 0 Touchscreen control

MCSPI1_SIMO I Touchscreen control

MCSPI1_CSO 0 Touchscreen control

MCSPI1_SOMI (0] Touchscreen control

Table 3 JA42 connector pinout

The current available on the DC_5V rail is limited to the available current that
remains from the DC supply that is connected to the DC power jack on the board.
Keep in mind that some of that power is needed by the USB Host power rail and if
more power is needed for the expansion board, the main DC power supply current
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capability may need to be increased. All signals are 1.8V except the DVI_PUP which
is a 3.3V signal.

The 1.8V rail is for level translation only and should not be used to power circuitry
on the board. The 3.3V rail also has limited capacity on the power as well.

It is suggested that the 5V rail be used to generate the required voltages for an
adapter card.

DC_sV VIO_1v8

Jaaz (LCD_ENBKL)
4 e 2 SYS BOOTS {SYS_BOOTS 4
+ 0+
SYS_BOOTO 5 B SYS_BOOT]
SYS_BOOTO STTVSYRC > : : . e {s5YS_BOOT1 4
s L <
1, 12 <¢TS_nPEN_IRQ 4
LCD_QVGA/NYGA 13 1, 4 LCD_ENVDD 4
~"Lcp Ress 15 1, 4 |16 LD 4
412 MCSPI1_CLK % 171, 4+ 18 g MCSPI1_SIMO 3,12
4 MCSPI1_CS0 19 14 + |20 MCSPI1_SOMI 3,12

Figure 44 IGEPv2 revision B and C Schematic JA42

NOTE: JA41 and JA42 connectors are NOT BeagleBoard compatible.

WARNING: The TFT signals goes directly to OMAP processor. Improperly
g use of this connector could result in damage of the processor.

|5.6.3 CONNECTOR JA41-JA42 COUNTERPART

JA41 and JA42 mates with SFMC SAMTEC Series.

SAMTEC
HLE Serie
BOTTOM ENTRY

SAMTEC SAMTEC
SFMC erie SFMC Serie

[ 1] [
SAMTEC SAMTEC TSW Serie
FTS Serie FTS Serie
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5.7 CONNECTOR J990: GPIO

The 1990 connector is a 28 pins 2x14 dual row 2.54mm.

Figure 45 1990 detail

Pins 1, 2, 27 and 28 are labeled on PCB.

Figure 46 3990 location

The schematic below illustrate the pin out of the connectors.
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DC_5V 1990 VIO_1v8
2 [, 4|
MCBSP3_DX {3 o [ < <EIPMNC2_DATT
MCBSP3_CLKX <C3> 614 4|8 <CJQ MMC2 DATS
MCBSP3_FSX <0 814 4L <CIMMC2_DATS
MCBSP3_DR <Co2 10 f4o 49 << MNC2 DATA
McBSP1_DX 0 12 14 U <SP MMC2 DAT3
MCBSP1_CLKX <G> 14 14 4|13 <CXMNC2_DAT2
MBSPT_FSX <O 18 | 4 4 |15 <C22 MMC2_DAT!
McBSP1_DR 2 18 14 4 I <2 MMC2_DATO
McBSP1_CLKR <O 20 |, 4|19 <O MMC2_CMD
McBSP1_FSR e 22 |4 4|2l MMC2_CLKO
12CZ_SCL <Q2 24 |, 4|23 < »12C2_SDA
NRESET 26 14 4|25 REGEN
28 | 4 4 |27

~ ~

Figure 47 Schematic J990

Pin 1, 2, 27 and 28 are labeled on the PCB.

Using this expansion connector you have access to McBSP1, McBSP3, 12C2, MMC2
(8 bits), nReset and REGEN signals from OMAP Processor. The interface is at 1.8V
on all signals. Only 1.8V CMOS levels are supported. DO NOT expose the header
to 3.3V.

J990 connector is connector

(http://beagleboard.org).

BeagleBoard  compatible(*)  expansion

(*) IGEPv2-NOWIFI board is fully compatible. Other IGEPv2 board versions need
software configuration to disable wifi interface and others because of shared
hardware lines.

MMC2 interface is used by wifi module.

McBSP3 interface is used by PCM TPS65950 interface.

1 VIO_1V8

p DC_5V

3 MMC2_DAT7 GPIO_139
4 McBSP3_DX UART2_CTS GPIO_140
5 MMC2_DAT6 GPIO_138
6 McBSP3_CLKX UART2_TX GPIO_142
7 MMC2_DAT5 GPIO_137
8 McBSP3_FSX UART2_RX GPIO_143
9 MMC2_DAT4 GPIO_136
10 McBSP3_DR UART2_RTS GPIO_141
11 MMC2_DAT3 McSPI3_CSO GPIO_135
12 McBSP1_DX McSPI4_SIMO McBSP3_DX GPIO_158
13 MMC2_DAT2 McSPI3_CS1 GPIO_134
28 McBSP1_CLKX McBSP3_CLKX GPIO_162
15 MMC2_DAT1 GPIO_133
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McBSP1_FSX McSPI4_CSO McBSP3_FSX GPIO_161
MMC2_DATO | MCcSPI3_SOMI GPIO_132
McBSP1_DR McSPI4_SOMI McBSP3_DR GPIO_159
MMC2_CMD McSPI3_SIMO GPIO_131
McBSP1 CLKR | McSPI4_CLK GPIO_156
MMC2_CLKO McSPI3_CLK GPIO_130
McBSP1_FSR GPIO_157
12C2_SDA GPIO_183
12C2_SCL GPIO_168
REGEN
NRESET
GND
GND

Table 4 Expansion Connector signals

If you use these signals in their respective groups and that is the only function you
use, all of the signals are available. Whether or not the signals you need are all
available, depends on the muxing function on a per-pin basis. Only one signal per

pin is available at any one time.

Signal

SD/MMC Port 2

Description

I/0

MMC2_DAT7 SD/MMC data pin 7. 1/0 3
MMC2_DAT6 SD/MMC data pin 6. 1/0 5
MMC2_DATS5S SD/MMC data pin 5. 1/0 7
MMC2_DAT4 SD/MMC data pin 4. 1/0 9
MMC2_DAT3 SD/MMC data pin 3. 1/0 11
MMC2_DAT2 SD/MMC data pin 2. 1/0 13
MMC2_DAT1 SD/MMC data pin 1. 1/0 15
MMC2_DATO SD/MMC data pin 0. 1/0 17
MMC2_CMD SD/MMC command signal. 1/0 19

M

MC_CLKO

SD/MMC clock signal.

)

clock

McBSP Port 1

McBSP1_DR Multi channel buffered serial port receive 1 18

McBSP1_CLKS | =-==-=mmmmmmmmmmmmommomce oo N/A N/A

McBSP1_FSR Multi channel buffered serial port transmit I/0 22
frame sync RCV

McBSP1_DX Multi channel buffered serial port transmit I/0 12

McBSP1_CLKX Multi channel buffered serial port transmit I/0 14
clock

McBSP1_FSX Multi channel buffered serial port transmit I/0 16
frame sync XMT

McBSP1_CLKR Multi channel buffered serial port receive I/0 20

McBSP Port 3

I12C Port 2
12C2_SDA 12C data line. 10D 23
12C2_SCL I12C clock line 10D 24

McBSP3_DR Multi channel buffered serial port receive 1 10,18

McBSP3_DX Multi channel buffered serial port transmit I/0 4,12

McBSP3_CLKX Multi channel buffered serial port receive I/0 6,14
clock

McBSP3_FSX Multi channel buffered serial port frame sync I/0 8,16
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transmit
General Purpose I/O Pins

48

GPIO_130 General Purpose Input/Output pin. Can be I/0 21
used as an interrupt pin.

GPIO_131 General Purpose Input/Output pin. Can be I/0 19
used as an interrupt pin.

GPIO_132 General Purpose Input/Output pin. Can be I/0 17
used as an interrupt pin.

GPIO_133 General Purpose Input/Output pin. Can be I/0 15
used as an interrupt pin.

GPIO_134 General Purpose Input/Output pin. Can be I/0 13
used as an interrupt pin.

GPIO_135 General Purpose Input/Output pin. Can be I/0 11
used as an interrupt pin.

GPIO_136 General Purpose Input/Output pin. Can be I/0 9
used as an interrupt pin.

GPIO_137 General Purpose Input/Output pin. Can be I/0 7
used as an interrupt pin.

GPIO_138 General Purpose Input/Output pin. Can be I/0 5
used as an interrupt pin.

GPIO_139 General Purpose Input/Output pin. Can be I/0 3
used as an interrupt pin.

GPIO_140 General Purpose Input/Output pin. Can be I/0 4
used as an interrupt pin.

GPIO_141 General Purpose Input/Output pin. Can be I/0 10
used as an interrupt pin.

GPIO_142 General Purpose Input/Output pin. Can be I/0 6
used as an interrupt pin.

GPIO_143 General Purpose Input/Output pin. Can be I/0 8
used as an interrupt pin.

GPIO_156 General Purpose Input/Output pin. Can be I/0 20
used as an interrupt pin.

GPIO_158 General Purpose Input/Output pin. Can be I/0 12
used as an interrupt pin.

GPIO_159 General Purpose Input/Output pin. Can be I/0 18
used as an interrupt pin.

GPIO_161 General Purpose Input/Output pin. Can be I/0 16
used as an interrupt pin.

GPIO_162 General Purpose Input/Output pin. Can be I/0 14
used as an interrupt pin.

GPIO_168 General Purpose Input/Output pin. Can be I/0 24
used as an interrupt pin.

GPIO_183 General Purpose Input/Output pin. Can be I/0 23
used as an interrupt pin.

GPIO_144 General Purpose Input/Output pin. Can be I/0 4
used as an interrupt pin.

GPIO_146 General Purpose Input/Output pin. Can be 1/0 6
used as an interrupt pin.

GPIO_145 General Purpose Input/Output pin. Can be 1/0 10
used as an interrupt pin.

McSPI3_CSO0 Multi channel SPI chip select 0 0 11

McSPI3_CS1 Multi channel SPI chip select 1 0 13

McSPI3_SIMO Multi channel SPI slave in master out I/0 19

McSPI3_SOMI Multi channel SPI slave out master in I/0 17

McSPI3_CLK Multi channel SPI clock 1/0 21

McSPI Port 4
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McSPI4_SIMO Multi channel SPI slave in master out I/0 12
McSPI4 SOMI Multi channel SPI slave out master in 1/) 18
McSPI4_CSO Multi channel SPI chip select 0 (0] 16
UART2_CTS UART clear to send I/0 4
UART2_RTS UART request to send (0] 10
UART2_RX UART receive I 8
UART2_TX UART transmit (0] 6
GPT_PWM
GPT9_PWMEVT PWM or event for GP timer 0 4
GPT11_PWMEVT | PWM or event for GP timer 0 10
GPT10_PWMEVT | PWM or event for GP timer 0 8

Table 5 Expansion Connector signals

WARNING: The GPIO signals go directly to OMAP processor. Improperly
g use of this connector could result in damage of the processor.

J990 mates with SAMTEC HLE series for bottom entry connection:

SAMTEC
HLE Serie
BOTTOM ENTRY

SAMTEC SAMTEC
SFMC Serie SFMC Serie

[ ] ]

SAMTEC SAMTEC TSW Serie
FTS Serie FTS Serie

SAMTEC
HLE Serie
BOTTOM ENTRY

SAMTEC SAMTEC

SFMC Serie SFMC Serie SAMTEC
SAMTEC SAMTEC TSW Serie
FTS Serie FTS Serie
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5.8 IGEPv2 ANTENNAS (INTERNAL/EXTERNAL - UD11, JD21, JD22)

On IGEPv2 revision B series:

JD11 is a GSC connector for the external WIFI interface. It is a MURATA GSC
connector, Part number MM9329-2700RA1.

(RO.15)  0.1540.03

RO.15) B
0.1240.03 ||, 0.540.1

02.1 [ Hot Terminal
" [ Ground Teminal
Tolerances Unless
Otherwise Specified: £0.2
Figure 48 GSC connector specification Figure 49 IGEPv2 revision B JD11 detail

Figure 50 IGEPv2 revision B JD11 location

For the cable you will find cable assemblies if you look for CABLE ASSEMBLY RF
GSM MURATA to SMA MALE.
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On IGEPv?2 revision C series:

JD21 and J1D22 are U.FL series HIROSE connector for the external
WIFI/BLUETOOTH antenna (Part number U.FL-R-SMT-1).

HReceptacles

[®IRecommended PCB
Mounting Pattern

No conductive traces in this area

5
g
g
3
3

3
.6
.6
-
3» =
:

U.FL-R-SMT-1

(31)
26
18
|

Figure 51 U.FL series receptacle connector specification

@Space Factor of Mated Connector

oy usiipen O Pug UFLLPU)Om SSS
P TId poen f G el e
7 | o U.FL-R-SMT-1
SR UALASMT Heesptocle
Receptacle

Cable

Plug U.FL-LP-062
Cable £ v
Plug U.FL-LP-065 )
U FLLP0ss

H[ ] 1 Dia1.00
_J— Dia.1.32 3

g] I{’ML J]_[D?\_'d Dia1.13 = ,i U.FL-R-SMT-1

& Receptacle

9 _UFLA-SMT-1

Receptacle

Plug U.FL-LP-088 Cable
LELLP-08

Receptacle

Figure 52 U.FL serie Mated connector
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There are several ways to configure wifi/bluetooth antennas for IGEPv2 revision C
board series.

Figure 53 IGEPv2 revision C antenna layout

OPTION 1: An internal shared antenna for both BT and WIFI interfaces

This is default factory configuration for IGEPv2 revision C

UD11, LD30=1.8nH, LD31=1.5nH, CD31=15pF are populated.
JD21, 1D22, CD32 and CD33 are not populated.

OPTION 2: An external shared antenna for both BT and WIFI interfaces

JD22 is populated.
JD21, UD11, LD30, LD31, CD31, CD32, and CD33 are not populated.

OPTION 3: Two external antennas for each BT and WIFI interfaces

This configuration is not available yet on wifi combo module

JD21, JD22, CD32 and CD33 are populated.
UD11, LD30, LD31, CD31 are not populated

OPTION 4: A external antenna for WIFI interface and an internal antenna for BT

This configuration is not available yet on wifi combo module

uD11, LD30, LD31, JD22, CD32 and CD33 are populated.

JD21 and CD31 are not populated
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NOTE: Contact ISEE sales for custom assembly boards.

Antenna (near LD31) Antenna (near UD01)

| | |

I | | |

I I | I

| | |

| ap21 | : Joz2 |

I | | |

I I | I

! I | DNI U.FL-R-SMT-1 I

! ! cD31 1 :
up11 : } WANT : |

| LD30 | | |

ac 1 L e INT_ANT | BF ST ST TS T
T T
LA o T T T T T ! cp32 €033
1.5nH B_ANT_STUE B_ANT weant  |WIR/BT
B ANT
150 5o module

Figure 54 IGEPv2 revision C antenna schematic

Figure 55 IGEPv2 revision C JD21, JD22 location
JD22 on yellow box (up)

JD21 on blue box (down)

Figure 56 IGEPv2 revision C JD21, JD22 detail
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5.9 CONNECTOR 3JC20/3C21: ANALOG TO DIGITAL CONVERTER

JC20 is a U.FL serie HIROSE connector for the analog to digital converter input
(Part number U.FL-R-SMT-1).

On IGEPv2 Revision C, analog to digital converter are not default populated.
[Contact ISEE sales for custom assembly boards for this feature].

Figure 58 IGEPv2 revision C JC20 detail
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ADC (SPI) 3MSps [CMOS 1V8]
vz ucz0
1 VDD s h& MCSPI2 CS0
2 VREF scK I MCSPI2 CLK
VIO_1ve
PWR_GND I [P spo B MCSPI2_SOMI .
RF_IF_AD 4 AN ovoo 5
DHNI LTC23685_8P CC20
DNI 100nF
CcCcz3
_a}_ DNI HDR1x2
DNEAnF | pni . FL-ABMT-1 WOTE: ©C20, UC20 adn UCO3 must be closed to JCO1.
= ADC (SPI) 1MSps [CMOS VDD_ADC]
ucoz
VDD _ADC
RF_IF_AD a VIN oo
ADC _SPI_SCLK 4 oLk SDATA 5 ADC _SPI_SDATA
ADC SPI nCS &l =%
FWR_GND 2| cuo
g DNI ADC1215101
Figure 59 IGEPv2 revision C schematic A/D
VIO_1vs VDD _ADC
cco3 ccos |
DNI 100nF DNI 100nF
RCO2
uco DI 10K
14
VCCTA VCCB
MCSPIZ_SIM MCSEIZ_SIMO A1 51 2
MCEOIZ_SOMI 3 1o ADC, SPI_EDATA
MCSPIZ_SOMKC > TSP Co0 AZ B2 ADC_ 5]
4 11 [
MCSPIZ_CSD o> a2 82
MCSPI2_CLK 5 i ADC_SPI SCLK
MCEFIZ_CLK a4 B4 VIO_1VE
—E& et Nz FE— T
D CMRP 3PI ADC 01
GND OE N0
TPC10
DNI TXBO104

Figure 60 IGEPv2 revision C schematic A/D SPI interface
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5.10CONNECTOR JC30: CAMERA CONNECTOR

There is one 1.27mm Double Row Terminal Strip for the Camera interface from
from SAMTEC manufacturer (Part Number FTS-114-01-L-D).

This JC30 connector is only available on IGEPv2 revision C series.

Figure 63 IGEPv2 revision C JC30 pinout detail

These connectors allow the access to the Camera interface signals. Next table
shows the signals that are on the JC30 connector.

ISEE 2007 SL. All rights reserved, IGEP® is a registered trademark from ISEE 2007 SL. The following is
provided for informational purposes only.

DOCUMENT FROM ISEE 2007 S.L. MAN-PR-IGEP.0020-001.20.HW_RC 10/1/2010



IGEPv2 BOARD HARDWARE USER MANUAL v1.20

—“V_ [—

Qe E

iSE 57

! Software and i il
Pin# Signal ' I/O  Description
1 CAM_HS I Camera interface
2 CAM_VS I Camera interface
3 CAM_XCLKA I Camera interface
4 GND PWR
5 CAM_PCLK I Camera interface
6 GND PWR
7 CAM_DO I Camera interface
8 CAM_FLD I Camera interface
9 CAM_D?2 I Camera interface
10 CAM_D1 I Camera interface
11 CAM_D4 I Camera interface
12 CAM_D3 I Camera interface
13 CAM_D6 I Camera interface
14 CAM_D5 I Camera interface
15 CAM_DS8 I Camera interface
16 CAM_D7 I Camera interface
17 CAM_D10 I Camera interface
18 CAM_D9 I Camera interface
19 CAM_XCLKB I Camera interface
20 CAM_D11 Camera interface
21 GPIO_112 /12C2_SCL 12C interface
22 GPIO_ 113 /12C2_SDA 12C interface
23 CAM_RESET Camera interface
24 CAM_PDN Camera interface
25 CAM_STROBE Camera interface
26 CAM_WEN Camera interface
27 3V3 PWR
28 3V3 PWR

Table 6 IGEPv2 revision C JC30 connector pinout

This connector can also be used for other functions on the board based on the
multiplexer setting of each pin. Next table shows the options. The MUX: column
indicates which MUX mode must be set for each pin to make the respective signals
accessible on the pins of the OMAP3530.

MUX:2 MUX:4

CAM_DO DATAO - GPIO99

CAM_D1 DATA1 - GPIO100
CAM_D2 DATA2 - GPIO101
CAM_D3 DATA3 - GPIO102
CAM_D4 DATA4 - GPIO103
CAM_D5 DATAS - GPIO104
CAM_D6 DATA6 - GPIO105
CAM_D7 DATA7 - GPIO106
CAM_D8 DATAS8 - GPIO107
CAM_D9 DATA9 - GPIO108
CAM_D10 DATA10 - GPIO109
CAM_D11 DATA11 - GPIO110
CAM_HS CAM_HS - GPI094

CAM_VS CAM_VS - GPIO95
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CAM_XCLKA CAM_XCLKA - GPIO96
CAM_XCLKB CAM_XCLKB - GPIO111
CAM_PCLK CAM_PCLK - GPIO97
CAM_FLD CAM_FLD - GPIO98
CAM_WEN CAM_WEN - GPIO167
CAM_STROBE | CAM_STROBE - GPIO126

Table 7 IGEPv2 revision C JC30 connector mux

All signals are 1.8V.

It is suggested that the 3V3 rail be used to generate the required voltages for an
adapter card.

The schematic below illustrate the pin out of the connectors.

CAM CONNECTOR
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Figure 64 IGEPv2 revision C JC30 schematic

WARNING: The CAMERA signals go directly to OMAP processor. Improperly
\ use of this connector could result in damage of the processor.

ISEE 2007 SL. All rights reserved, IGEP® is a registered trademark from ISEE 2007 SL. The following is
provided for informational purposes only.

DOCUMENT FROM ISEE 2007 S.L. MAN-PR-IGEP.0020-001.20.HW_RC 10/1/2010




IGEPv2 BOARD HARDWARE USER MANUAL v1.20

>
\SEE 59

Software and

5.11S_VIDEO SIGNALS (TP400 and TP401)

S-video signals are available on TP400 and TP401 test points.

—AalH JTAG_EMU

420 25
TP400 [TV OUT2R A~ R421 150pF DNI > HDQ_sios
o — W28 1 v ouTz

— Y28 1y "ouT
TP401 TV _OUTIR R422 ["R424,_ . 165K TV VFBI Y27 | L Ure
0 C423 R425 65K TV VFB2 W2T TV VFR2
TV/S-Video Conn 150pF DNI D TV VRED W26 1\ yReF
C426 AH?5
< H }W‘ Ao | SYS_NRES

SYS_nRES
—AE26 ] sys nIRaY

—AE22 | Sy OFF |

Figure 65 TP400 and TP401 schematic

Figure 66 TP400 and TP401 location

WARNING: The VIDEO signals go directly to OMAP processor. Improperly
g use of this connector could result in damage of the processor.
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5.12RTC BACKUP BATTERY

The TPS65950 implements a backup mode, in which the backup battery keeps the
RTC running. A rechargeable backup battery can be recharged from the main
battery.

This RTC feature is only available on IGEPv2 revision C series.

When the main battery is below 2.7 V or is removed, the backup battery powers
the backup if the backup battery voltage is greater than 1.8 V. The backup domain
powers up the following:

e Internal 32.768-kHz oscillator and RTC
e Hash table (20 registers of 8 bits each) and Eight GP storage registers

TPS65950 battery backup is available by using BT741 or C741.

————————
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Figure 67 IGEPv2 revision C TPS65950 battery backup schematic

BT741: is Lithium Coin Battery (VL Series) from Panasonic

VL1220

B Dimensions(mm)

Weight:0.8g

W Specification

21253 Nominal voltage (V) 3
L I Nominal capacity (mAh) 7.0
20(20.35) ;’ Continuous standard load (mA) 0.02
‘ Lj;—‘[ o Operating temperature (C) -20 ~ +60
—— > E

MNote: This bare cell diagram is for size reference only. Please refer to the
tab configurations at the end of this section for available tabs.

Figure 68 BT741 specification
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C741: is an Electric Double Layer Capacitors from PANASONIC (Serie EN)

M Dimensions in mm (nhot to scale)

Type AK
)
E . 0.1540.05 6.8 max.
t 1.4+0.2
= @
o
o
3
W
=
o |
e[
(=3
o |60 1.8max.
B Specifications
Category temp. range -10 to +60°C
Maximum Operating Voltage 3.3V .DC
Nominal Capacitance 0.2F
Maximum Operating Current 10 pA MAX
- Category temp. range(-10°C)
gﬁ%g%lﬂréogn d high Capacitancg change | =30% of initial measured value at +20°C |
temperature Internal resistance \ =10 times of initial measured value at +20°C \
Category temp. range(+60°C)
Capacitance change | +30% of initial measured value at +20°C \
Internal resistance \ < measured value at +20°C \
After 500 hours application of 3.3V. DC at +60°C, the capacitor shall meet the following limits.
Endurance Capacitance change \ +30% of initial measured value \
Internal resistance | 4kQ or less |
Shelf Life After 500 hours storage at +60°C without load, the capacitor shall meet the following limits
Capacitance change | +30% of initial measured value
Internal resistance | 1 kohm or less
High temperature After 500 hours storage at +40°C, 90 to 95% R.H., the capacitor shall meet the specified limits
High humidity for shelf life.

Figure 69 IGEPv2 revision C BT741 location
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Figure 70 IGEPv2 revision C C741 location

ATTENTION: If battery is needed, resistor R741 must be unmounted.

Figure 71 R741 location
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6 BOARD REFERENCE

How is IGEPv2 designed?
Product Name: IGEP0020-RC1
Revision ID: RA, RB, RC, Rx (x revision family)
Revision Number: 1, 2, 3 ... (n ID revision).

This manual is for Boards designed as IGEP0020-RC1
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8 CHANGELOG

Revision 1.00 (IGEP-0020-RAX):
¢ Initial draft

Revision 1.02 (IGEP-0020-RAX):
e Main Memory changed to 4GB/4GB 200 Mhz.
Revision 1.10 (IGEP-0020-RBx):

e This manual applies IGEP-0020-RBx boards.

« Added Wifi+Bluetooth pad for use an external antenna.

* Change LED’s location and use low power high intensity leds.

* Add RS-232 transceiver for serial debug, now is compatible with serial debug that use
the beagleboard.

Revision 1.11 (IGEP-0020-RBXx):
e Mux table on J990 GPIO (Chapter 5.7 CONNECTOR J990: GPIO)
¢ Muxtable on JA41-42 : TFT

Revision 1.12 (IGEP-0020-RBXx):
e Corrections on mux table on J990 GPIO (Chapter 5.7 CONNECTOR J990: GPIO)

Revision 1.13 (IGEP-0020-RBx):
* Note: it is not possible to power the board with the OTG connector.
* Add new chapter: S_VIDEO SIGNALS
e Add new chapter: BATTERY BACKUP
e IGEPvV2 board warranty 1 year

Revision 1.14 (IGEP-0020-RBx):
e Add comments about null modem configuration

Revision 1.15 (IGEP-0020-RCx):
e Update Hardware Manual to IGEPv2 revision C (IGEP-0020-RCx)

Revision 1.16 (IGEP-0020-RCx):
*« Add some comments and extra information

Revision 1.17 (IGEP-0020-RCx):
« JD21 cannot be used as Bluetooth external antenna connector
e Add new chapter: WIFI/BLUETOOTH INTERFACE

Revision 1.18 (IGEP-0020-RCx):
e Corrections on mux table on J990 GPIO (Chapter 5.7 CONNECTOR J990: GPIO)

Revision 1.19 (IGEP-0020-RCx):
«  WIFI do not work at 5GHz

Revision 1.20
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« External shared antenna configuration for both BT and WIFI interfaces
(chapter 5.8 IGEPV2 ANTENNAS)
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