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Copyright and Trademark

© 2012 Lantronix, Inc. All rights reserved. No part of the contents of this book may be
transmitted or reproduced in any form or by any means without the written permission of
Lantronix.

Lantronix® is a registered trademark and xPico™ is a trademark of Lantronix, Inc.

Ethernet is a trademark of XEROX Corporation. Windows is a trademark of Microsoft Corporation.

Warranty

For details on the Lantronix warranty policy, please go to our Web site at
www.lantronix.com/support/warranty.

Contacts

Lantronix, Inc.

167 Technology Drive
Irvine, CA 92618, USA
Phone: 949-453-3990
Fax:  949-450-7249

Technical Support
Online: www.lantronix.com/support

Sales Offices
For a current list of our domestic and international sales offices go to the Lantronix web site
at www.lantronix.com/about/contact.

Disclaimer and Revisions

Note: This product has been designed to comply with the limits for a Class B digital
device pursuant to Part 15 of FCC and EN55022 Rules when properly enclosed and
grounded. These limits are designed to provide reasonable protection against radio
interference in a residential installation. This equipment generates, uses, and can
radiate radio frequency energy, and if not installed and used in accordance with this
guide, may cause interference to radio communications. Changes or modifications to
this device not explicitly approved by Lantronix will void the user's authority to
operate this device. The information in this guide may change without notice. The
manufacturer assumes no responsibility for any errors that may appear in this guide.

Revision History

‘ August 2012 A Initial Document.
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1. Introduction
About this Guide

This guide provides the information needed to use the xPico with the Development Kit. The
intended audience is the engineers responsible for integrating the xPico into their product.

Notes: Everything required to evaluate the CoBos OS-based turnkey application is provided
in the development kit. See Contents of the Kit.

Additional Documentation

Visit the Lantronix web site at www.lantronix.com/support/documentation for the latest
documentation and the following additional documentation.

xPico Development Kit Instructions for getting the xPico module up and running on the
Quick Start Guide evaluation board.

xPico Integration Guide Provides information for integrating the xPico module on a
customer platform.

xPico Product Brief Provides a quick reference to xPico technical specifications.

xPico User Guide Provides information needed to configure, use, and build CoBos
applications on the xPico.

xPico Development Kit User Guide 5
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2. Development Kit

Using an xPico sample and the xPico Development Kit, you can get familiar with the product
and understand how to integrate the xPico into a given product design.

Contents of the Kit

The xPico Development Kit contains the following items:

*® & 6 O o o o

xPico Module

xPico Evaluation Board

5V Wall Adaptor

xPico Mounting Quick Clip

RS-232 Cable, DBIF/F, Null Modem
CAT5 Ethernet Cable

40-pin Connector Sample

Evaluation Board Description

The xPico evaluation board provides a test platform for the Lantronix xPico device server
products. The evaluation board uses either 5V power from a USB device port connector or
power supplied to the Ethernet connector via PoE. The Development Kit includes a 5V wall
adapter with a USB plug to allow powering the evaluation board from a standard power strip.
The evaluation board includes all necessary regulators to power the 3.3V xPico module. The
evaluation board has the following features:

¢

Two DB9 serial port connectors with one driven by a multi-protocol RS232, RS422,
RS485 transceiver at rates up to 1Mbps. The second DB9 is driven by an RS232
transceiver. Serial port modes are configured by on-board jumpers.

One RJ45 10/100 Ethernet port with an integrated PoE regulator to allow powering from
standard PoE PSE.

One Mini-Type B USB device port connector for 5V input power. This port also has an
integrated USB-to-serial converter. The USB-to-serial converter can be connected to the
xPico serial port via a board jumper setting.

LEDs for the xPico Ethernet and System status outputs along with two additional LEDs
that can be driven via jumper wire.

Access to all logic level 10 signals on the xPico via header pins for measurements and
connections to other places.

The figure below shows the xPico evaluation board and highlights all of the various
connectors and configuration jumpers. The following table lists each of the connectors and
jumper headers along with their function. Further description and pin assignments are
included in subsequent sections.

xPico Development Kit User Guide



2: Development Kit

Figure 2-1 xPico Evaluation Drawing
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Table 2-1  Evaluation Board Connectors, Header and Switches

J1 xPico Module Socket

40 pin socket for xPico module
J2 RJ45 Connector

10/100Mbps Ethernet connector. PoE powered device port.
J3 Serial Port 1 DB9

Standard RS232/RS422/RS485 DB serial port connector.
J4 Serial Port 2 DB9

Standard RS232 DB9 serial port connector.
J5 Mini USB Connector

Standard USB device port that can be used to power the evaluation board or drive the
evaluation board USB-to-serial converter.

JP1 Module Power Jumper
Power connection to the module
JP3 Default Button Jumper

Allows access to module reset to default signal and SW1 push button. Install to use
SW1 as reset to default button.

JP4 HW Reset Button Jumper

Allows access to module HW reset signal and SW2 push button. Install to use SW2 as
HW reset button.

xPico Development Kit User Guide 7



2: Development Kit

JP5 Configurable Pin Header
Provides access to xPico module configurable pins CP1 to CP8
JP6 Ethernet LED Header

Allows access to Ethernet LED signals. Install to drive evaluation board Ethernet LEDs
with module LED signals.

JP7 Spare LED Header
Provides two additional LEDs. Jumper to desired active low signal to light LED6 and
LED7
JP8 Serial Port 1 TX Source Header
Install jumper to select between DB9 serial port or USB-to-serial.
JP9 Serial Port 1 RX Source Header
Install jumper to select between DB9 serial port or USB-to-serial.
JP10 Serial Port 1 Breakout Header

Install jumpers to connect xPico Serial Port 1 flow control signals to the
RS232/RS422/RS485 transceiver for Serial Port 1.

JP11 Serial Port 1 RS232/RS422/RS485 Mode Jumper

Leave open for RS232 mode. Install for RS422/RS485
JP12 Serial Port 1 RS422/RS485 Mode Jumper

Leave open for RS232 or 4-wire mode. Install for 2-wire mode.
JP13 Serial Port 2 Breakout Header

Install jumpers to connect xPico Serial Port 2 TX/RX and configurable pins to the RS232
transceiver for Serial Port 2.

JP14 3.3V Power Header
Provides access to the internal 3.3V power rail.
JP15 Ground Header
Provides access to the internal signal ground rail.
SW1 Module Reset to Default
When pushed asserts the xPico module reset to default function.
Sw2 Module Hardware Reset
When pushed asserts the xPico module hardware reset to reboot the module.
SW3 Board Power Switch

Switches ON or OFF the logic power rails.

xPico Development Kit User Guide 8



2: Development Kit

Serial Port 1 and 2 RS232/RS485 Interfaces

The evaluation board has one multiprotocol RS-232/RS422/RS485 port and one RS232 port
for connection to the xPico internal UARTs. The ports are DB9 type connectors labeled J3
and J4. Included with the kit is a DB9-to-DB9 null modem cable (Lantronix P/N 500-164-R).
The null modem cable can be used to connect either J3 or J4 directly to a standard PC
RS232 serial port.

The tables below list the RS232/RS422/RS485 signals and corresponding pins on the
evaluation board DB9 connectors. All signals at J3 are level-shifted by a multiprotocol
transceiver. J4 is an RS232 port only.

Table 2-2  RS-232 Signals on J3 and J4 Serial Ports

Serial Port

TX 232 (Data Out)

RX 232 (Data In)

CTS_232 (HW Flow Control Input)
RTS 232 (HW Flow Control Output)
DTR 232 (Modem Control Output)
GND (Ground)

a|s NN |W

Table 2-3  RS-422 4-Wire Signals on Serial Ports (J3 only)

Serial Port
TX- (Data Out)
RX+ (Data In)
TX+ (Data Out)
RX- (Data In)
GND (Ground)

a|ls NN |W

Table 2-4  RS-485 2-Wire Signals on Serial Ports(J3 only)

Serial Port

TX-/RX- (Data 10) 3
TX+/RX+ (Data 10) 7
GND (Ground) 5

The J3 DB9 port is configured for RS232, RS422 (4-wire), or RS485 (2-wire) by jumper
settings on JP11 and JP12. Table 2-5 lists the correct jumper installation for each mode.

xPico Development Kit User Guide 9



2: Development Kit

Table 2-5 JP11 and JP12 Jumper Settings for Serial Port 1 (J3)

RS232 ouT ouT
RS485 2-wire IN IN
RS422 4-wire IN ouT

Figure 2-2 JP11 and JP12 Headers
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All of the xPico module serial port signals can be used as configurable pins. Jumper headers
JP10 and JP13 have been included to allow for each of the serial port signals to be
connected or disconnected from the serial port transceiver. The tables below list the JP10
and JP13 serial port signal connections. Install jumper or remove as needed for desired
function. In addition, the first serial port on the xPico module can be connected to either the
DB9 serial port on J3 or to the USB on J5 via the on board USB-to-serial converter. Jumpers
JP8 and JP9 allow for the selection of sending the J3 DB9 or J5 USB-to-Serial Port 1.

In order to access the unit through the J5 USB port, you will need to install the USB-to-serial
VCP driver from FTDI on your PC. It is available in the installation directory of Devicelnstaller
4.3.0.2 and later versions, for installation. It can also be obtained from the FTDI website
provided below. Once installed, you will be able to view the xPico boot messages as well as
provide command inputs through any PC terminal program, such as Tera Term.

L .

Download FTDI USB-to-serial drivers at this website:
http://www.ftdichip.com/Drivers/VCP.htm

xPico Development Kit User Guide 10
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Table 2-6 JP8 and JP9 Port 1 DB9 Serial or USB/Serial Selection Headers

Serial Port 1 to J3 DB9 for RS232/RS422/RS485 Jumper pins 1 to 2 Jumper pins 1 to 2
Serial Port 1 to J5 USB via USB-to-serial converter Jumper pins 2 to 3 Jumper pins 2 to 3

Figure 2-3 JPS8, JP9, and JP10 Headers

Table 2-7  JP10 Serial Port 1 Flow Control Break Out Header

e RS

Serial port RTS1 or TX enable or configurable RS232 RTS, RS485 TX Enable
pin

16 Serial port CTS1 or configurable pin 5 6 RS232 CTS

28 Configurable pin CP3 or Serial port DTR1 3 4 RS232 DTR

30 Configurable pin CP4 or Serial port DCD1 7 8 RS232 DCD

xPico Development Kit User Guide 11
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Table 2-8  JP13 Serial Port 2 Break Out Header

25 Serial port TX2 or configurable pin 1 2 RS232
23 Serial port RX2 or configurable pin 5 6 RS232
3 CP8, Serial port RTS2 3 4 RS232 RTS
27 CP7, Serial port CTS2 7 8 RS232 CTS

L
L
-
-
-
-
-
-
L

Ethernet Port

The xPico evaluation board includes one RJ45 with on-board magnetics for connection to the
xPico module 10/100Mbps Ethernet interface. Connector J2 is the Ethernet port.

Power Supply

The evaluation board provides several options for input power. Included with the kit is a 5V
wall adapter. The 5V wall adapter plugs into USB connector J5. In addition to powering from
the wall adapter, the evaluation board can be powered from a standard PC USB Host port by
connecting a USB cable between the PC and J5. The evaluation board can also be powered
via Power-Over-Ethernet (PoE). The integrated PoE regulator accepts power from the
Ethernet port on J2.

xPico Development Kit User Guide 12



2: Development Kit

Table 2-9  Evaluation Board Power Options

5V Wall Cube Connect 5V wall cube to J5 USB port.
Note: USB-to-serial not available in this option.
USB Host Port Connect J5 USB power to a PC USB Host Port.

Note: Host port can communicate with serial port via on-board USB-to-
serial converter. See Table 2-1 for JP8 and JP9 jumper pin selection.

PoE Connect J2 Ethernet port to external PoE PSE switch or PoE injector

xPico Development Kit User Guide 13
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LEDs

The xPico evaluation board includes several LEDs for signal and unit status. The table below
lists all of the LEDs and their function.

Table 2-10 LEDs Signals

20 LED1 Orange xPico Status
LED blinks with patterns indicating module status. See the xPico user
guide for a full description of the status LED blink patterns.
4 LED2 Orange Ethernet Link
LED is ON when the Ethernet port has a valid link
6 LED3 Orange Ethernet Speed
LED is ON when Ethernet is in 100Mbps mode
8 LED4 Orange Ethernet Activity
LED blinks when there is activity on the Ethernet port
14 LEDS Orange Ethernet Duplex
LED is ON when Ethernet is in half duplex mode
LED6 Orange Spare LED
LED is ON when JP7 pin 1 is driven low
LED7 Orange Spare LED
LED is ON when JP7 pin 2 is driven low.
10 LEDS8 Green Serial Port 1 TX Activity
LED is ON for activity on the Serial Port 1 transmit line
7 LEDS8 Orange Serial Port 1 RX Activity
LED is ON for activity on the Serial Port 1 receive line
25 LED9 Green Serial Port 2 TX Activity
LED is ON for activity on the Serial Port 2 transmit line
23 LED9 Orange Serial Port 2 RX Activity
LED is ON for activity on the Serial Port 2 receive line
LED10 Blue 3.3V Power LED
LED is ON when the evaluation board power supply is generating 3.3V

xPico Development Kit User Guide
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2: Development Kit

Additional Headers

The table below lists the pin functionality of the additional evaluation board headers.

Table 2-11 Additional Headers

36 JP3 pin 1 Module reset to defaults Install jumper (JP3 pins 1 to 2) to use
(active low) SWH1 for asserting default function.

38 JP4 pin 1 Module hardware reset Install jumper (JP4 pins 1 to 2) to use
(active low) SW2 for asserting hardware reset.

35 JP5 pin 1 CP1, configurable pin Test point

26 JP5 pin 2 CP2, configurable pin Test point

28 JP5pin 3 CP3, configurable pin Test point

30 JP5 pin 4 CP4, configurable pin Test point

32 JP5 pin 5 CP5, configurable pin Test point

34 JP5 pin 6 CP8, configurable pin Test point

27 JP5 pin 7 CP7, configurable pin Test point

3 JP5 pin 8 CP8, configurable pin Test point

xPico Development Kit User Guide 15



Evaluation Board Schematic

Figure 2-5

Evaluation Board Schematic, Part 1 of 5

Y]
B odule Power PICO Socket
m Must be installed s
Status LED JP1 )
ot z ]
LEZM 3 = 3iM  pl3. Ro ] z F_ELEn2
b z T J_ _L }: ETE: T = T Faz2
ETX+ £ P_ELED3
3] oz o3 o s ] CTE1  Paz
Ethernet LEDs 0107 n.|uﬂ muﬂ e T raus s
STATUS_LED " 55
< o B
e CFT ] 3 cFa  Paz
R % cra  Paz
3 4 CPE
I 3 (=] [36 permTs |
a EXT _RESET2|
bt FAIC4CE0_4V o i A
= DFA0G-05 = to we
RELHG Defanlt button
JFa
e Configqurable Pin 1
= ELED 4 H
FELEDD 3 | H Header i I;Ism
F e 5|2 {13 LEDZ ACT = 1 3
PELEDE 7 | LED3 CUFLER F1 1 20 Install to wse T T _I__t"
= F HW reset button s J_ -
x4 Header =
Fa OHE_D10E
Install for Ethernet LEDs = Spare LEDs ul e
Ruuhthlzolammé)ﬂmnrﬂ Jaye E T 3 : l;lsw?.5
pairs as 100 erential mets on a layer
nﬂ!hlle ound i j_ L JH_
Iu - MIS! ‘.-las and keep —
CBear of ol = g
Use 20 mil frace on RXCT and TXCT. o pE ] Bk ifar oot
“ﬂlﬂ areannrler).{ etic and RJ45 Jack =
. !sglﬂsﬁmﬂn
Inl e :
ESD PIOtECHﬁ mals in this box between FLJ45 and Magznetic meed
l w l isolated by 1500V rms to all sther sizmals.
- A—1 T Magnetics
| Hao1E o
2 for 5 2 RO- AX- e L 7o.
_l?_ ?rir g HE?‘M 1= TAP1 Fgd ETEM - 2
e e 2 ! #—a MCS NCAZ 35X
l RCRme0EIah [ =1 it [ o b Vv ERXP =H g~ E 1
= T TCM i TAF2| Pgs M s sH2 thernet
Dicde Array - - - ¥ )
s throush derice g as Connector
Install for ESD Protection sl
SP2+
l s J "1z srz
ERX+ 1 5 7
r ETE] RS
2 = : T
e HE I =
e k=1 cT cB
ERX- 3 I_“T"‘l 2 - 5 el
- i 0.Mw=, 200V O0MuF, 200V 0.0MuF, 200V L=, 200w
[ T T T=T
Diinde Array i
Roate thri device )
Imztall for ESD Protection

™ 1000oraee

xPico Development Kit User Guide

16



2: Development Kit

Figure 2-6  Evaluation Board Schematic, Part 2 of 5
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2: Development Kit

Figure 2-7 Evaluation Board Schematic, Part 3 of 5
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Figure 2-8 Evaluation Board Schematic, Part 4 of 5
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Slide Switch e a2
+5V_FOE VIN ¢ 3n 260035 T HE?LE 33
B130LAW 2 7 : 5 7
DE pr —J.— s RaZ ok 1 \‘E“’L“ NoUT 1 LED10 JP14 JP15
L] 3.3V Regulator R208 DNP_O0 LED_BLUE 1
css| i :
VREF with inductor.
M HCLE R209 DNP,
—— . el s ~| Power LED
c57 1
2 10UF, 10V ( — R4S
= VCON R207 DNP. 470
S— M HCLE
A P = 208 DNP
B130LAW Ré4 s PAD1 "By MH4 1
0o mr SGND PAD2 1 =—
150K 1% PGND PAD3 Jie
ceg Lmz10501 " HDLE/_/ 7 Place one resistor near each Mounting Hole.
0.1uF] . 4
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2: Development Kit

Figure 2-9

Evaluation Board Schematic, Part 5 of 5

vusB +5V_usB
*] o
R210, . A0
DNP_FDNI0EF USE Power Switch
32 Ex Stuff option to Turn
VUSE VUSB_3V3  VUSB_3v3 131 Ci cgi| Power on only after
VUSE Py —L_port negotiation.
T " PNP_D.1uF 0.1uF]
= Diode Array R cez
Route through device <
500 mA K ; . ; 0.1uF =
stall for ESD Protection
USB DEBUG PORT °"“F¥”“F
o =
CONMN_USB_MIMI J U4 J = uls == .
g SHa 1VBUSDEBUG, ok T -4 15 fuseom  Q ot  Txp 0 S;g ;i > USB_TX Pg2
SH3 U T a— H——Ht 14 ?39 RXD W53 <__] USBRXPg2
o MH2 O- F=pop 5 2 7| USBOP >5 RIS#jg —* VUSE
P D+ ee—# HE *—5 NG5 BT X
ENPA lg— MH1 NC — X5 NC12 DTRE [F5—X
2 sH2 GND 5 ke h s USB TO SERIAL DEVICE x—{nciz DSR# fo—x
SH1 ]- + ]. %5 NC25 DCD# g—X o S
*—= NC28 R 55—
P
ces| RClampOE02A. S i s _% - DNP_1K 10k
0.1uF Route the SDDx pair as 90 ohm Lz FESER o oSt
e o <t o7 o 1 PWREN#
differential net on a layer next to X—H osCl oxk 8% cousa
P the ground plane. ¥—=- o0sco 2222 cBUS4 —z—X
Minimize the use of Vias and keep OGSO TEST
clear of other nets. 0 R Y B s
o i E
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