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MOBILE ROBOT VISION
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Abstract

This project mainly purposes the application of CMOS Camera module as a mobile robot
vision system. The picture transmitting and mobile robot function are controlled by
Microcontroller via the wireless internet network. This project can applied for attach to many

operates such as security seeking system, etc.
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2.1 NAvI C328
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naes €328 1Wulugandaesninmsduwesilauuueynsy RS232 Judg g umnanue
d’l (2 '3 1w [ o
4 1du Ao 1 1Widoa+3.3 Taad) ,11n5198(Ground) dedayaai(TxD) Wsudyas(RxD)

1Y 4 a o 4 <3|
annseldauiuginseivun1daenieanduginsaifae @DA) 14 manseldauiuiale
uauwamsedanmilslugunuvesnilnWg PEG File) §51m1gn ldmdsautles
UAUVDINGDI C328
=] @ = o a
- wmnadn Tdwdsaufios 3.3 Taad) 1¥anuazidoavreanngs Capture A'ld
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q99A (640x480) Unnuilasanyluszvutideynsy awsoilszynd gy
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= T v @ o 9q 9
~ 1 EEPROM 8¢ ludn denunuglanumeusnlaszuy RS-232
-~ ldmadenouuy UART Sns1uonisn(Baud rate) gegana 115.2 A ladiageiui
(Kbps)
- Idanuazsavesnmwdla lndnuandieiuld(640x480, 320x240, 160x120,
80x60 pixel)
- 1¥v6nn15v09e Sampling, Clamping, Widowing
- hvslasdnuazuesdniyly
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Engine
; EEPROM
- C328R camera module (Program)

519 2.1 uasdrulsznounielu vosndes €328
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1. 0v7640/8 lumuises(Sensor) Suamluseuy YCber 8 finlusns 422
2. OV528 Serial Bridge {i]u1/(Chip) #i5udeyaninain 0v7640/8 iifeuuilaslier

Tustvounilnlid 135015 Sampling, Clamping, Widowing Tngauisalfuamny

a ¥ vq 9 1
ﬁzmﬂﬂﬂ'l‘JJﬂ'JTJJﬂE)\?ﬂﬁ"U@\‘]f{ji‘]fw1ui$‘ﬂ‘ﬂ RS-232
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3. Program EEPROM Lﬂummummma"bmmmupﬂfmmmﬂuaﬂ

2.2 M3AAARUULBYNTH
1. Single Byte Timing Diagram
msdedoyauun RS 232 UszneudaudinGudu (Star bio), SacBi) Teya 8 Ja,dn
nga(Stop biv) Tasudusziilu o drudiangaidu 1 Taofi LSB agndelueunnity
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4—— Single Byte Transmission ——p

L;;ﬂ‘”

» TP EEw w @
= S - B = S 7> TR S WY =
3 19 2.2 uaas Single Byte Timing Diagram
2.3 sTuUMas
Command | ID Number | Parameterl | Parameter? | Parameter3 | Parameterd
Initial AAQLh 00h Color Type RAW JPEG
Resolution Resolution
(Still image
only)
Get Picture AAO4h Picture Type 00h 00h 00h
Snapshot AAQ5h Snapshot Type | Skip Frame Skip Frame 00h
Low Byte High Byte
Set Package AAQ6h 0sh Package Size | Package Size 0Ch
Size Low Byte High Byie
Set Baudrate AAQTh 1st Divider 2nd Divider 00h 00h
Reset AA08h Reset Type 00h 00h xxir¥
Power Off AAQSh 00h 00h 0Ch 00h
Data AAOAL Data Type | Length Byte 0 | Length Byte 1 | Length Byte 2
SYNC AAQODA 00h 00h 0Ch 00h
ACK AAQEh Command ID | ACK counter | 06h/ Package | 00h / Package
ID Byte 0 ID Byte 1
NAK AAQFh 00h NAK counter | Error Number 0Ch
Light AA13h Frequency 00h 00h 00h
Freguency : Type

* If the parameter is OXFF, the command is a special Reset command and the fiumware respouds to if

immediately.

v ] ’ £ ]
M15199 2.1 udasgadidenmivayunsinuveindesiinaun 11 frds




2.3.13AMTUSNAY (Initial)

vq o & A o ' @ o Y v o
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Tuga €328 lasumdadrszaeirideneuiy Ack undldan é1 10185 uddaTuga €328 92

1 o v dy

AIRTINACK AR 15 Tagmdadnee iaail

G

1.1 aneuzeed awsadSudla 6 anua

2-bit Gray Scale 01h
4-bit Gray Scale 02h
8-bit Gray Scale 03h
12-bit Color 05h
16-bit Color 06h
JPEG 07h
1.2 ANNAZIBYALILY Preview
80x60 0lh
160x120 03h
1.3 vwaveuadla W
80x64 D1h
160x128 03h
320x240 , 05h
640x480 07h

2.3.2 MTIFTUNN (Get Picture)
3/q 8/ Yo w v dy A oA @ @ A o @ 1 Y
@l‘]ﬁﬁ'lll'liﬂGl“]fﬂ'I?NL‘ﬁﬁ'luLW'E]m'OﬂﬁﬂBiNZﬂ'lii']_lﬂ'IW GlNﬂ'Iﬁ\W]'NG]UlﬂLLﬂ
Snapshot Picture 01h
Preview Picture 02h
JPEG Preview Picture 05h



2.3.3 MNDE52 (Snapshot)
c328 anmnsaifiuamiisfias 1suves IPEG sunhdeyassgnifiuluiires
(Buffer) nannldFufdant
2.3.3.1 ANYMULUDININAIY Snapshot
Compressed Picture 00h
Uncompressed Picture 01h
2.3.3.2 mstiunse laadumsy

o P v o U A W =1 % 1Y
mmmwiumﬁau ﬁ'lll'l'iﬂuﬂ‘lﬂﬂﬂuﬂ'liﬂﬂ'ﬂﬂ “0” LﬂUL‘V‘liﬂJﬂ%ﬂUu “17ay

wsudaldl

2.3.4 MUUAVINAVBIMWAINA (Package Size) %’m’fey’a
39 ¥ = Y A ooy o o (A ¥
Alrauminsanasuvinavesdoyaninizsuld Tashidalfouvuavesdoya
L 4 I o . Qs =1 :
9neaNeUNILAIAIT Snapshot 138 Get picture uAIVZFUNAM UV UIAVDIN NI AoULLlAg

o a g = g ¥ A J
VHUIAVDINT R YUIALTUAUUVDININAD 64 uh_lﬂ MUINGAND 512 UL'UG]

Byte0 ByteN
D Data Size image Dala Verify Code
{2 bytes) {2 bytes} {(Package size - 8 byias) {2 bytes)
“ Package Size »
ID > SHEIAAIAIVDINTR 1Sudoe 0 vosdoyanmm
Data Size —> g avesdoyaninluwae iy
Verify Code > iHuTRansndudonanain

1o o o 1 as ! 1
HULNE "laJmzﬂu@fmﬂmuﬂﬂwmwa@aﬁa@g‘lu Uncompress Mode



2.3.5 NM5A9A1 Baud rate

3
L]

9q 9 o Y 19 9 o A o Y a @ a
rdﬁquﬁ'lil'liﬂﬂ'lﬂuﬂﬂﬂi']ﬂ'ﬁﬁ\?‘llﬂaa]lﬂﬂ'lilﬂ']ﬁ\j'ﬂﬂ'lﬁuﬂ]lq Glﬂil@'mzm’;%fﬂuﬂﬂﬂ

L U af d’ L\ dy
ﬂ'liﬁ\?ﬁl@ﬁﬁ&ﬂ\?‘ﬂﬂﬂ’J'I‘ﬂ%’,l,‘ﬂﬂLﬂﬁ@\‘iﬂ'lﬂJG]'lSNﬂ@]lﬂu

Baudrate Divider
Baudrate = 14.7456MHz / 2 x (2nd Divider + 1) /2 x (1st Divider + 1)

Baudrate 1% Divider 2* Divider | Baudrate I* Divider | 2™ Divider
7200 bps fth 01k 28800 bps 3th 01h
9600 bps bih 01h 38400 bps 2ih 01h
14400 bps 7th 0lh 57600 bps ith 01h
19200 bps 5th 0th 115200 bps 0fh 01h

] Y
#15199 2.2 HAAIN1IAIAT Baud rate

2.3.6 3R (Reset) (AA08h)
v Y
dldenunsatinisSise (Reset) domdal
Y Y )
00h 11115516 NITZVVTINNINTLLIUAITRINY (State Machines) a1 19A149 01h

ﬁ]gglcﬂﬂLﬂW'lgﬂﬁt‘U’JUﬂ'lﬁﬁ'N'I‘Ll

2.3.7 UafMdaa1u (Power off) (AA09)

[ 4
o w A

d ' 4 @ t o @ T
gunsalazeglu Sleep Mode o 1dsumdadl aundidids sYNC azgndsennlaludy

121851 ACK nduangUnssiazegluannyldanuilnd

2.3.8 yHnvaaloya (AAOAD)

d [ QI-I { )
Lﬂuﬂ'lﬁﬂ“?m@ﬂ“]fuﬂ ANUYN Lmzmmﬂmm%u‘,amw

Data Type
Snapshot Picture 01h
Preview Picture 02h
JPEG Preview Picture 05h

anvenvestoyanmludnyuzaie svegiszuna 3 lud
2.3.9 SYNC (AAODh)

g o 4 4 ;. 4 . 2 ;
WumdunensiFeusendldaunion lugandes €328 annsadmsld uazile

Y )
Famdaiiudrveimsaeiids ACK aouUnay



2.3.10 ACK (AAOEh)

o/ 2 o n/
eIl IJJ'LI FAEIN Ltﬁﬂ\‘lmﬂ’nummﬁlmﬂﬁﬂuuumiﬁuuﬁﬂmﬂ Waﬂ%’lﬂ‘lﬂiﬂﬂ'lﬁ

nfdee MTIACK vzdeagndaventel oniduld5y Preview data inilousmidaneusuinldsy

23.10.1 13 ID (Command ID)
Wudrdsmevauesit1dsudifeaty Idde D ud
2.3.10.2 ACK Counter
Susrdeit 118140
2.3.10.3 Package ID
fndenevaueslaea iz 2 lud Rezuaasnsves Package ID yentiuag
gﬂgafhtﬂu 00h
2.3.11 NAK (AAOFh)

[ o
lﬂu 1?{&1’1LLﬁﬂQﬂx‘lﬂ’ﬂﬂJﬁﬂJLﬁﬁi‘UﬂdﬂTﬁﬁ

2.3.12 NAC Counter

Wusrdan 1181 Fau
2.3.13 Error Number

Error Number

Picture Type Error 0th Parameter Error Obh
Picture Up Scale 02h Send Register Timeout Och
Picture Scale Error 03h Command ID Error 0dh
Unexpected Reply 04h Picture Not Ready 0th
Send Picture Timeout 05h Transfer Package Number Error 10h
Unexpected Command 06h Set Transfer Package Size Wrong 11h
SRAM JPEG Type Error 07h Command Header Error Foh
SRAM JPEG Size Error 08h Command Length Error Flk
Picture Format Error 0%h Send Pictwre Exror F5h

Picture Size Frror Oah Send Command Error {th
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2.3.14 ANUDVOIMAITIN (AA13h)

Light Frequency Type
50Hz 00h
60Hz 01h

2.4 YUABUMFNNUVDIRITS (Command Protocol)

2.4.1 YNC Command

\ i

ACK C328R
(AA OE 0D xx 00 00)

A

SYNC
(AACD 06 60 00 00)

A

¥

' ¥ v
3U7 2.3 FUReUMININUUBIAITI (Command Protocol)

2.4.2 M3WONAD

]
o w

[] ] E 4
ndesziimsdondedio 1dsnd1de syNC  Tasdndudimsiugiiuszeglugas

4
9 s

¥
sz lanu 25 g aedulaednandrezaslilsunsulduguiszuna 60 g1 vinasw 60

Y o =) W 1\ = 3
guuds deluiimsney ACK nduin uaasindailymay
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> > Max. 60 times

>
< ACK
(AA OE 0D xx 00 00)
< SYNC
{AA 0D 00 G0 00 O0)

519 2.4 LAAINTAIRIFI SYNC 52412719 XPort A1 C328

U

2.4.3 ANHUTMITIMTINGY

Y

B ACK

517 2.5 dnyasmadeinganieg
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2.4.4 feeNIM3VaUIAAUUL Snapshot HUUTLOA640 x 480 Wniwa (Pixel)

ACK
{AA OE D1 xx 00 00)

ACK
{AA OF 06 xx 00 00)

ACK
{AA OE 05 xx 00 00)

ACK
{AA OE D4 xx 00 00)

Data
snapshot picture
{(AABA QT ~~ ~~ ~)

image Date Package
512 bytes, 1D: 0000h

image Data Package
512 bytes, 1D 00G1h

The Last image Data
Package

> Note:
XX, vy: Don’t care
~n~ Image size returned by C328R

191 2.6 Aot1am 5oy IAALDY Snapshot LU TUHA

eanl
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u 1 = v A W
2.4.5 ﬂ?ﬁ)ﬂ1~1ﬂ1i!‘ﬂﬂﬂiﬂﬂ!mﬂ Snapshet !!‘lJ‘lJ"lNTJTJ?Jﬂ

ACK
(AA OE 01 xx 00 00)

ACK
{AA OE 05 xx 00 00)

ACK
(AAOF 04 xx 00 00)

Data
-+ snapshot picture
BACADY ~—~ )

Image Data
whole picture

Note:
xx, zz : Don’t care
~ Image size returned by C328R

Qs 1

ci = 9 =1 %
51/% 2.7 A9819M5:08% TRALUD Snapshot Luv T udn

a4

2.5 The Xport (Serial to Ethernet)

MAGNETICS
Rx
[2smbd H}

USTai -EX
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eazPUAUDI XPort

XPort (ugilnsalfildaluszun Net work 18 Tavauysal Tasdaginsaignussalu

o ¢ g ¢ g o
Warquu RI45 ginsal XPort Hidlugnsalfvuadnieusonlasszuneynsuduszuy

Y A A f ! o d
wIevetenu 1@ Femusamde lade uazausoR iy Web Sever 1donane

e a . A
Mol XPort U58n0UAILAINIVAUVEIVTHN Lantronix 199 F91/52ADUAIY SRAM
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Ethernet Interface
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. Signal Name | ' Contact | Primary Function
TX+ Out 1 Differential Ethernet fransmii data +
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Not used 7 Terminated
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Pin |Description Type
1  [Data Carrier Detect (DCD) Input
2 |Received Data (RXD) Input
3 Transmitted Data (TXD) Output
4  |Data Terminal Ready (DTR) Output
5 |[Signal Ground (GND) Input
6 |Data Set Ready (DSR) Input
7  [Request To Send (RTS) Output
8 |Clear to Send (CTS) Input
9 [Ring Indicator (RY) Input
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Encapsulation/Demultiplexing
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o 1u52AD Host-to-Network 32111 IP Datagram UUWNEIU Error Correction 110 flag
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IP, ICMP, IGMP

Ethernet, SLIP

5191 2.14 Tnseerdre TCP/IP

1. vulaan-nIete (Host-to-Network Layer)

o @ A o A A dy ra o 2
TW5Tﬂﬂ@aﬁ']ﬁillﬂqiﬂ'JUﬂilﬂ'lﬁﬁ@ﬁ']ﬁalu%uulﬂuﬁ\iwvliluﬂ'lﬁﬂ']ﬂuﬂﬁ']ﬂagl@ﬂﬂ

@ A

¥ E4 ] ]
sdruilumaems nihimanfensiudeyanndudeas P uwddalldsTnuadisyy 13y

o o

Wumadudeyamedugsunzhaulunendoiu Aefudoyannmodomsudnida
9 [
TisuTdsunsulusudons
:.'1 d’ o d a
2. ¥Ha9a139UNDIUA (The Internet Layer)
q { 1 1 @ 1 4 @ <
TFlszinnusaszuumsFomsNBEendt 50N BUHVV A UFDITDHTTEAULAN
] . . £ g a9 1 A . @
INA (packet-switching network) Fadunisaeneuuuluneies (Connectionless) HannN13
o A ' vy 3 Aa i 3 g Y 1
mnuaemsideelidoyavinamannizondn uinmia (Packet) a5 InaainTuuadasll
1 =< 9/ a oA v < a a
auTnuadiee uszuvaudanmnedmensld lasdass minhlimsduinfnesnynily
9

A a @ 1 a A ] ' @ =41
Glgﬂiﬂﬂu?ﬂﬂﬂJ’]ﬂﬂﬁ’]ﬂ'ﬂ’]\?Lﬂﬂ?ﬂuiuﬁzﬂ'ﬂ\iﬂ']ﬂﬂln’n\?alu!,ﬂﬁ@‘lnﬂ LLWﬂLﬂﬂLLﬂﬁgﬂaiuﬂzﬂuﬂ

I~ =N [ @ v 3 ) [ o w o
wwidludaszuniuuaziu aaiu uiniendslufslatensornez iduldaugaonld



21

a. IP (Internet Protocol)
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The PSoC™ family consists of many Mixed Signal Array with On-Chip Controller devices. These devices are designed to
replace multiple traditional MCU-based system components with one, low cost single-chip programmable component. A
PSoC device includes configurable blocks of analog and digital logic, as well as programmable interconnect. This architecture
allows the user to create customized peripheral configurations, to match the requirements of each individual application. Addi-
tionally, a fast CPU, Flash program memory, SRAM data memory, and configurable 10 are included in a range of convenient
pin-outs.

The Overview section discusses the Features, Top-Level Architecture, Development Tools, User Modules and Development
Process, and Ordering Information for the PSoC devices. It also lists the Conventions used in this document. This section
encompasses the following chapters:

m Pin Information on page 21 m Packaging Information on page 27

Features

m Powerful Harvard Architecture Processor
—MB8C Processor Speeds to 24 MHz
—8x8 Multiply, 32-Bit Accumulate
—Low Power at High Speed
-3.0to 5.25 V Operating voltage
—Operating Voltages Down to 1.0 V Using On-Chip
Switch Mode Pump (SMP)

—Industrial Temperature Range: -40 °C to + 85 °C
m Advanced Peripherals (PSoC Blocks)
—12 Rail-to-Rail Analog PSoC Blocks Provided
Up to 14 Bit ADCs
Up to 9 Bit DACs
Programmable Gain Amplifiers
Programmable Filters and Comparators
—8 Digital PSoC Blocks Provide:
8- to 32-Bit Timers, Counters and PWMs
CRC and PRS Modules
Up to 2 Full-Duplex UARTs

Multiple SPI™ Masters Or Slaves

Connectable to all GPIO Pins
—Complex peripherals by combining blocks

m  Precision, Programmable Clocking

—Internal +/- 2.5% 24/48 MHz Oscillator
—24/48 MHz with Optional 32 kHz Crystal
—Optional External Oscillator, up to 24 MHz
—Internal Oscillator for Watchdog and Sleep

Flexible On-Chip Memory

—16K Bytes Flash Program Storage

—50,000 Erase/write Cycles

—256 Bytes SRAM Data Storage

—In-System Serial Programming (ISSP™)

—Partial Flash Updates

~Flexible Protection Modes

—EEPROM Emulation in Flash

Programmable Pin Configurations

—25 mA Drive on all GPIO

—Pull up, Pull down, High Z, Strong, or Open Drain
Drive Modes on all GPIO

-Up to 12 Analog Inputs on GP!O

—Four 40 mA Analog Outputs on GPIO

—Configurable Interrupt on all GPIO

Additional System Resources

~12C Slave, Master and Multi-Master to 400 kHz
~Watchdog and Sleep Timers
—User-Configurable Low Voltage Detection
—Integrated Supervisory Circuit

—On-Chip Precision Voltage Reference
Complete Development Tools

~Free Development Software (PSoC™ Designer)
—Full-Featured In-Circuit Emulator and Programmer
—Full Speed Emulation

—Complex Breakpoint Structure

-128K Bytes Trace Memory

June 2, 2003 Document #: 38-12012 Rev. ** 13
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Top-Level Architecture

The figure below illustrates the top-level architecture of the CY8C27xxx PSoC.

SYSTEM BUS
Analog
| Port 5 | | Port 4 | Port 3 | Port 2 | Port 1 [ Lfono Analog

; .

Global Digital Interconnect

Global Analog Interconnect

na
>
CPU Core (M8C)
< _ (
24 MHz Internal Main Internal Low Speed 32 kHz Crystal
Oscillator (IMO) Oscillator (ILO) Oscillator (ECO)
I 1 ]
Phased Locked Loop (PLL)

A y ¥
v T v

Analog PSoC
Block Array

Digital PSoC
Block Array

Analog Bi-Columns

ERERERES

ERERERE

Digital Rows

Internal

_— | Voltage
(MAC) | Reference

PSoC CY8C27xxx Top-Level Block Diagram
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SECTION A OVERVIEW

Development Tools

The Cypress MicroSystems PSoC Designer is a Microsoft®
Windows-based, integrated development environment for
the Programmable System-on-Chip (PSoC) devices. The
PSoC Designer runs on Windows 98, Windows NT 4.0, Win-
dows 2000, Windows Millennium (Me), or Windows XP.
(Reference the PSoC Designer Functional Flow diagram
below.)

PSoC Designer helps the customer to select an operating
configuration for the PSoC, write application code that uses

the PSoC, and debug the application. This system provides
design database management by project, an integrated
debugger with In-Circuit Emulator, in-system programming
support, and the CYASM macro assembler for the CPUs.

PSoC Designer also supports a high-leve! C language com-
piler developed specifically for the devices in the family.

Graphical Designer Interfac

Commands

Context Sensitive Help

Importable Design Database

Device Database

Application Database

Project Database

User Modules Database

PSoC Configuration Sheet

Manufacturing Information File

Emulation Pod

¥ OO0

In-Circuit Emulator .

Device Programmer

PSoC Designer Subsystems

PSoC Designer Software Subsystems

Device Editor

PSoC Designer has several main functions. In the Design
Editor you can easily configure a design and APIs are auto-
matically generated for the user modules. The Device Editor
subsystem allows the user to select different onboard ana-
log and digital components called user modules using the
PSoC blocks. Examples of user modules are ADCs, DACs,
Amplifiers, and Filters.

The device editor also supports easy development of multi-
ple configurations and dynamic reconfiguration. Dynamic
configuration allows for changing configuration at run time.

PSoC Designer sets up power-on initialization tables for
selected PSoC block configurations and creates source
code for an application framework. The framework contains
software to operate the selected components and, if the
project uses more than one operating configuration, con-
tains routines to switch between different sets of PSoC block
configurations at runtime. PSoC Designer can print out a
configuration sheet for given project configuration for use
during application programming in conjunction with the
Device Data Sheet. Once the framework is generated, the
user can add application-specific code to flesh out the
framework. It's also possible to change the selected compo-
nents and regenerate the framework.

June 2, 2003
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CY8C27xxx Preliminary Data Sheet

Design Browser

The Design Browser allows users to select and import pre-
configured designs into the user’s project. User's can easily
browse a catalog of preconfigured designs to facilitate time-
to-design. Recent examples provided in the tools include a
300-baud modem, Lin Bus master and slave, fan controller,
and magnetic card reader.

Application Editor

In the Application Editor you can edit your C language and
Assembly language source code. You can also assemble,
compile, link, and build.

Assembler. The included CYASM macro assembler sup-
ports the M8C PSoC instruction set and generates a load
file ready for device programming or system debugging
using the ICE hardware.

C Language Compiler. An ANS! C language compiler sup-
ports Cypress MicroSystems’ PSoC family devices (except
for 64-bit doubles). Even if you have never worked in the C
language before, the product quickly allows you to create
complete C programs for the PSoC family devices.

The embedded, optimizing C compiler provides all the fea-
tures of C tailored to the PSoC architecture. It includes a
built-in macro assembler allowing assembly code to be
merged seamlessly with C code. The link libraries automati-
cally use absolute addressing or can be compiled in relative
mode, and linked with other software modules to get abso-
lute addressing.

The compiler comes complete with embedded libraries pro-
viding port and bus operations, standard keypad and display
support, and extended math functionality.

Debugger

The PSoC Designer Debugger subsystem provides hard-
ware in-circuit emulation, allowing the designer to test the
program in a physical system while providing an internal
view of the PSoC device. Debugger commands allow the
designer to read and write program and data memory, read
and write 10 registers, read and write CPU registers, set and
clear breakpoints, and provide program run, halt, and step

control. The debugger also allows the designer to create a
trace buffer of registers and memory locations of interest.

Online Help System

The online help system displays online, context-sensitive
help for the user. Designed for procedural and quick refer-
ence, each functional subsystem has its own context-sensi-
tive help. This system also provides tutorials and links to
FAQs and an Online Support Forum to aid the designer in
getting started.

Hardware Tools

In-Circuit Emulator

A low cost, high functionality ICE (In-Circuit Emulator) is
available for development support. This hardware has the
capability to program single devices.

The emulation consists of a base unit that connects to the
PC by way of the parallel port. The base unit is universal
and will operate with all PSoC devices. Emulation pods for
each device family are available separately. The emulation
pod takes the place of the PSoC device in the target board
and performs full speed (24 MHz) operation.

PSoC Development Tool Kit

User Modules and Development Process

The development process for the PSoC is different than a
traditional fixed function microcontroller. The flexibility of the
PSoC architecture comes from configurable analog and dig-
ital hardware blocks called PSoC Blocks. These blocks have
the capability to implement a wide variety of user selectable
functions. Each block has several registers that allow you to
select the function. These registers also determine the inter-
connections between this block and other blocks, as well as
the connection to the /O pins. (Reference Figure 2-1
below.)

To make the entire development process of your project
easier, the PSoC Designer Integrated Development Envi-
ronment (IDE) has libraries of open source code software
modules, called “User Modules,” that simplify the configura-
tion process. These user modules have been created to
make selecting and implementing peripheral functions very
easy. User modules come in analog, digital, and mixed sig-
nal varieties. Each user module contains all the register set-
tings to implement the selected function and also contains
Application Programmer Interface (API) software to make
the interface to your source code simple.

16 Document #: 38-12012 Rev. **
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SECTION A OVERVIEW

The development process starts when you open a new
project. You than pick a set of user modules, as the basis of
the custom configuration for that project. You can view the
details of all the available user modules inside the develop-
ment software and pick the user modules that are perfect for
your application. You then must assign each of these user
modules to hardware resources. You also make the inter-
connections between the user modules, and between the

* Browse libraries of User Module

* View datasheets for User
Modules

¢ Select individual User Modules
to add to configuration

¢ Calculate resource requirements
for slected User Modules

¢ Assign User Modules to
Hardware PSoC Blocks

pins

= Edit source code files written in
C and Assembly language

*  Assemble/Compile

¢ See breakpoints

enitre project including subfiles

* Interface to In-Circuit Emulator
for debug

* Define complex break events

* Enable trace capability

* View contents of program/
register/ram space

*  Run/stop/step program

B

¢ Make interconnections between ﬁ,
User Modules
* Make interconnections to device

*  "Make" function for generation of ::

user modules and the 1/O pins. This process step takes
place in the Device Editor subsystem within PSoC Designer.
There are two views inside this step: one for selecting user
modules and one for assigning them to the hardware blocks
and interconnecting them. The last action in this step is to
“Generate Application,” which causes the development soft-
ware to automatically generate the required files for the
selected configuration.

User Module
Selection View

User Module
Placement View

Source Code
Editor

"Make" Aut
Code Generation

Interface
to
In-Circuit Emulator

Figure 2-1. User Modules and Development Process Flow Chart

The next step in the process is to write your main program,
and any other sub-routines required by your application.
This step takes place in the Application Editor subsystem.
You will have all the subroutines automatically generated for
the user modules you have chosen and the source code for

these routines can be viewed in this step as well. The differ-
ent files created for the project are all contained in a tree
structure for easy reference. The development software has
a handy “Make" function, which assembles and compiles all

June 2, 2003
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Release Note:
1. Jan 28, 2004 ~ official released v1.0

2. Feb 24, 2004 - official released v1.1
* Fix the definition of verify code
* Fix the bug of unable jump to power save mode
* Fix the incorrect connection speed after wake up from
power save mode

3. Apr 24, 2004 - official released v2.0
* Add auto baud-rate detection
* Add support of 9600bps, 19200bps, 38400bps
* Disable the 8-bit colour for uncompressed picture




General Description

The C328 module is a highly integrated serial camera board that can be attached to a wireless or PDA
host performing as a video camera or a JPEG compressed still camera. It provides a serial interface
(RS-232) and JPEG compression engine to act as a low cost and low powered camera module for
high-resolution serial bus security system or PDA accessory applications.

OV7640/8 OV528 | A UART
VGA Image <:> Compression \;‘::> Host

Sensor Engine
| EEPROM
€328 camera module (Program)

Figure 1 — System block diagram

Features

»  Small in size, low cost and low powered (3.3V) camera module for high-resolution serial bus
security system or PDA accessory applications.

»  On-board EEPROM provides a command-based interface to external host via RS-232.

»  UART: 115.2Kbps for transferring JPEG still pictures or 160x128 preview @8bpp with 0.75fps.

»  On board OmniVision OV7640/8 VGA color sensor.

»  Built-in JPEG CODEC for different resolutions.

»  Built-in down sampling, clamping and windowing circuits for VGA, QVGA, 160x120 or 80x60
image resolutions.

»  Built-in color conversion circuits for 2-bit gray, 4-bir gray, 8-bit gray, 12-bit RGB, 16-bit RGB
or standard JPEG preview images.

»  No external DRAM required.

System Configuration

1.

Camera Sensor
The C328-7640 module uses OmniVision OV7640/8 VGA color digital CameraChips with an
8-bit YCbCr interface.

OV528 Serial Bridge

The OV528 Serial Bridge is a JPEG CODEC embedded controller chip that can compress and
transfer image data from CameraChips to external device. The OV528 takes 8-bit YCbCr 422
progressive video data from an OV7640/8 CameraChip. The camera interface synchronizes with
input video data and performs down sampling, clamping and windowing functions with desired
resolution, as well as color conversion that is requested by the user through serial bus host
commands.

The JPEG CODEC can achieve higher compression ratio and better image quality for various
image resolutions.

Program EEPROM
A serial type program memory is built-in for C328-7640 to provide a set of user-friendly
command interfacing to external host:



Componts

Manual

Board Layout

44— 20mm —Pp
RS-232 A
RS-232 Jymees EEPROM
J1 Heo OO
3.3V Tx Rx GND 28mm
0oVv7640/8 ' ov528
v
Top View Bottom View

Figure 2 — C328-7640 board layout and serial interface pin

Serial Interface

[.  Single Byte Timing Diagram
A single byte RS-232 transmission consists of the start bit, 8-bit contents and the stop bit. A start
bit is always 0, while a stop bit is always 1. LSB is sent out first and is right after the start bit.

<4— Single Byte Transmission —J»

ueig
oug
I1g
cnd
¢ ng
g
Lyd
doig

Figure 3 — RS-232 single byte timing diagram

2. Command Timing Diagram
A single command consists of 6 continuous single byte RS-232 transmissions. The following is

an example of SYNC (AA0D00000000h) command.

44— SYNC Command —————p

AAh 0Dh 00h 00h 00h 00h

" Single

Byte
Figure 4 — RS-232 SYNC command timing diagram




Command Set

The C328-7640 module supports total 11 commands for interfacing to host as following:

Command ID Number | Parameter] | Parameter2 | Parameter3 | Parameterd
Initial AAO0lh 00h Color Type Preview JPEG
Resolution Resolution
Get Picture AAO04h Picture Type 00h 00h 00h
Snapshot AAO5h Snapshot Type | Skip Frame Skip Frame 00h
Low Byte High Byte
Set Package AAO06h 08h Package Size | Package Size 00h
Size Low Byte High Byte
Set Baudrate AAQ7h 1st Divider 2nd Divider 00h 00h
Reset AAO8h Reset Type 00h 00h xxh*
Power Off AA0%h 0Ch 00h 0Ch 00h
Data AAOAh Data Type | Length Byte 0 | Length Byte 1 { Length Byte 2
SYNC AAODA 00h 00h 00h 00h
ACK AAOEh Command ID | ACK counter | 00h/Package | 00h/ Package
1D Byte 0 ID Byte 1
NAK AAOQFh 00h NAK counter | Error Number 00h
* If the parameter is OxFF, the command is a special Reset command and the firmware responds to it
immediately.
1.  Initial (AAO1h)

1.1

The host issues this command to configure the preview image size and color type. After receiving
this command, the module will send out an ACK command to the host if the configuration

success. Otherwise, an NACK command will be sent out.

Color Type

C328-7640 can support 7 different color types as follow:
2-bit Gray Scale
4-bit Gray Scale
8-bit Gray Scale
12-bit Color
16-bit Color

JPEG

Preview Resolution

80x60
160x120

JPEG Resolution

Since the Embedded JPEG Code can support only multiple of 16, the JPEG preview mode can

01h
02h
03h
05h
06h
07h

0lh
03h

support following image sizes. It is different from normal preview mode.

80x64

160x128
320x240
640x480

01h
03h
05h
07h




2.1

3.1

32

4.1

Components

Get Picture (AA04h)
The host gets a picture from C328-7640 by sending this command.

Picture Type
Snapshot Picture 01lh
Preview Picture 02h
JPEG Preview Picture 05h
Snapshot (AA0Sh)

C328-7640 keeps a single frame of JPEG still picture data in the buffer after receiving this
command.

Snapshot Type
Compressed Picture 00h
Uncompressed Picture 01h

Skip Frame Counter
The number of dropped frames can be defined before compression occurs. “0” keeps the current
frame, “1” captures the next frame, and so forth.

Set Package Size (AA06h)

The host issues this command to change the size of data package which is used to transmit JPEG
image data from the C328-7640 to the host. This command should be issued before sending
Snapshot command or Get Picture command to C328-7640. It is noted that the size of the last
package varies for different image.

Package Size
The default size is 64 bytes and the maximum size is 512 bytes.

ByteO ByteN
ID Data Size Image Data Verify Code
(2 bytes) (2 bytes) (Package size - 6 bytes) (2 bytes)
<+ Package Size >
1D -> Package ID, starts from zero for an image
Data Size -> Size of image data in the package

Verify Code  -> Error detection code, equals to the lower byte of sum of the whole
package data except the verify code field. The higher byte of this code is
always zero. i.e. verify code = lowbyte(sum(byte[0] to byte[N-21))

Note: As the transmission of uncompressed image is not in package mode, it is not necessary to
set the package size for uncompressed image.



5.1

6.1

8.1

8.2

Components

Manusgl

Set Baudrate (AAO7h)

Set the C328-7640 baud rate by issuing this command. As the module can auto-detect the baud
rate of the incoming command, host can make connection with one of the following baud rate in
the table. The module will keep using the detected baud rate until physically power off

Baudrate Divider
Baudrate = 14.7456MHz / 2 x (2nd Divider + 1) /2 x (1st Divider + 1)

Baudrate 1% Divider 2™ Divider | Baudrate 1* Divider | 2™ Divider

7200 bps fth 0lh 28800 bps 3fh 0lh

9600 bps bth 0lh 38400 bps 2fh 0lh

14400 bps 7fh 0lh 57600 bps 1th 0lh

19200 bps 5th O0lh 115200 bps 0fh 01h
Reset (AAO8h)

The host reset C328-7640 by issuing this command.

Reset Type
“00h” resets the whole system. C328-7640 will reboot and reset all registers and state machines.
“01h” resets state machines only.

Power Off (AA09h)
C328-7640 will go into sleep mode after receiving this command. SYNC command (AAODh)

must be sent to wake up C328-7640 for certain period until receiving ACK command from
C328-7640.

Data (AAOAh)
C328-7640 issues this command for telling the host the type and the size of the image data which
is ready for transmitting out to the host.

Data Type
Snapshot Picture 01h
Preview Picture 02h
JPEG Preview Picture 05h
Length

These three bytes represent the length of data of the Snapshot Picture, Preview Picture or JPEG
Preview Picture.

SYNC (AAODh)
Either the host or the C328-7640 can issue this command to make connection. An ACK
command must be sent out after receiving this command.



10.

10.1

10.2

10.3

11.

11.2

ACK (AAOEh)
This command indicates the success of last operation. After receiving any valid command, ACK
command must be sent out except when getting preview data. The host can issue this command
to request image data package with desired package ID after receiving Data command from
C328-7640. The host should send this command with package ID FOFOh after receiving a
package to end the package transfer. Note that the field “command ID” should be 00h when
request image data package.

Command ID

The command with that ID is acknowledged by this command.

ACK Counter
No use.

Package ID

For acknowledging Data command, these two bytes represent the requested package ID. While

for acknowledging other commands, these two bytes are set to 00h.

NAK (AAOFh)

This command indicates corrupted transmission or unsupported features.

NAK Counter
No use.

Error Number

Picture Type Error
Picture Up Scale

Picture Scale Error
Unexpected Reply

Send Picture Timeout
Unexpected Command
SRAM JPEG Type Error
SRAM JPEG Size Error
Picture Format Error
Picture Size Error

Olh
02h
03h
04h
05h
06h
07h
08h
0%h
Oah

Parameter Error

Send Register Timeout
Command ID Error

Picture Not Ready

Transfer Package Number Error
Set Transfer Package Size Wrong
Command Header Error
Command Length Error

Send Picture Error

Send Command Error

om v,

Obh
Och
0dh
0fh
10h
11h
FOh
Flh
F5h




Command Protocol

SYNC Command

C328

< ACK
(AA OE 0D xx 00 00)
SYNC
-«
(AA 0D 00 00 00 00)

Make Connection with C328-7640

Send the SYNC command (at 14400bps) until receiving ACK command from C328-7640
(usually an ACK command is receive after sending 25 times of SYNC command). This must be

done after power up.

> Max. 60 times

ACK

(AA OE 0D xx 00 00)

SYNC
(AA 0D 00 00 00 00)




«— ] ACK

4. Getting a Snapshot for RS232
Make sure connection is made before the following communication.
4.1 JPEG Snapshot Picture

ACK
(AA OE 01 xx 00 00)

ACK
(AA OE 06 xx 00 00)

ACK
(AA OE 05 xx 00 00)

ACK
(AA OE 04 xx 00 00)

Data
snapshot picture
(AA DA 01 ~~ ~~ ~~)

Image Data Package
512 bytes, ID: 0000h

Image Data Package
512 bytes, ID: 0001h

The Last Image Data
Package

Note:
xx: Don’t care
~~::Image size returned, by, C328




4.2 Snapshot Picture (uncompressed snapshot picture)

ACK
(AA OE 01 xx 00 00)

ACK
(AA OE 05 xx 00 00)

ACK
(AA OE 04 xx 00 00)

Data
snapshot picture
(AAOA 01 ~~ ~~ ~~)

Image Data
whole picture

Note:
xx: Don’t care
~~: Image size returned by C328



5. Getting JPEG preview pictures (video) for RS232

Make sure connection is made before the following communication.

5.1 JPEG Preview Picture

ACK
(AA OE 01 xx 00 00)

ACK
(AA OE 06 xx 00 00)

ACK
(AA OE 04 xx 00 00)

Data
JPEG preview picture
(AAOA 05 ~~ ~~ ~~)

Image Data Package
512 bytes, ID: 0000h

Image Data Package
512 bytes, ID: 0001h

The Last Image Data
Package

Note:
xx: Don’t care

J

1 frame

~~: Image size returned by C328



5.2 Preview Picture (uncompressed preview picture)

Wanual

ACK
(AA OE 01 xx 00 00)

ACK
(AA OE 04 xx 00 00)

Data
preview picture > 1 frame
(AA OA 02 ~~ ~~ ~=)

Image Data
whole picture

Note:
xx: Don’t care
~~: Image size returned by C328
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General Description

The XPort™-485 is the most compact, integrated
solution available to web-enable any device with an
RS-422 or RS-485 serial interface. By simply adding
XPort-485 to a product design, device manufacturers
cut their design cycle by as much as 80% and are
able to offer Ethernet connectivity in record time.

The XPort-485 is configurable for either RS-422 4-
wire or RS-485 2-wire communication. It supports
multi-drop RS-485 networks by providing a logic level
serial interface designed to connect directly to an RS-
485 transceiver chip. In the RS-485 2- wire mode, one
of the PIO pins supplies the necessary transmit
enable signal.

The XPort-485 offers the highest level of integration
available in a device server. Within a compact RJ45
package is a DSTni-EX 186 controller, memory,
10/100 Ethernet transceiver, high-speed serial port,
status/diagnostic LEDs, and 3 programmable 1/O pins.
In the space that is normally consumed by a
connector, the XPort-485 provides a complete
networking interface.

To enable access to a local network or the Internet,
the XPort-485 integrates a fully developed TCP/IP
network stack and OS. The XPort-485 also includes
an embedded web server used to remotely configure,
monitor, or troubleshoot the attached device.

"
§

XPort-485 Data Sheet 910-463

Where there’s a need for custom user interfaces and
a desire to use common and familiar tools, the XPort-
485 can serve web pages to a web browser. The
XPort-485 becomes a conduit between you and your
device over the network or Internet.

The Windows™-based configuration software,
Devicelnstaller, simplifies installation and setup. The
XPort-485 can also be set up locally through its serial
port, or remotely over a network using Telnet or a web
browser. Flash memory provides for maintenance-free
nonvolatile storage of web pages, and allows future
system software upgrades.

Using our highly integrated hardware and software
platform, you will add profit to your bottom line by
significantly reducing product development time, risk,
and cost.

Key Features
» The only complete, integrated solution in an RJ45
form factor
» Complete integrated solution
» RS-422/485 support
» Multi-drop RS-485 network support
* Embedded web server
¢ 10/100Mbit Ethernet — Auto-Sensing

* Stable, field proven TCP/IP protocol suite and web-
based application framework

» Easy configuration through a web interface

¢ Easy customization of HTML web pages and
configuration screens

¢ Interactive web pages through the use of Java
applets

¢ E-mail alerts

» 128-, 192-, or 256-bit AES Rijndael encryption
(Optional)

» EMI tested and compliant

» Extended operating temperature:
-40 to +85° C normal mode
-40 to +75° C high-performance mode

» High-performance processor
(12 MIPS at 48 MHz, 22 MIPS at 88 MHz)

» Network overhead handled by XPort

» Password protection

* Upgrade XPort's firmware over the network
* 3.3V power

e Serial-to-10/100 Ethernet conversion

* 921,600 baud serial speed

Copyright® 2004, Lantronix. All rights reserved.



Hardware & Software Description

The XPort-485 is a complete solution (hardware
and software) for web-enabling your edge devices.
Packed into an RJ45 connector smaller than your
thumb, this powerful device server comes with a
10BASE-T/100BASE-TX Ethernet connection, a
reliable and proven operating system stored in
flash memory, an embedded web server, a full
TCP/IP protocol stack, and standards-based (AES)
encryption.

The XPort-485 software runs on a DSTni-EX
controller which has 256 KB of SRAM, 16 KB of
boot ROM, and a MAC with integrated
10/100BASE-TX PHY. The XPort-485
communicates to the device through a 3.3V serial
interface and three general-purpose programmable
I/O pins. 512 KB of flash memory is included for
storing firmware and web pages. The XPort-485
runs on 3.3V, and has a built-in voltage
supervisory circuit that will trigger a reset if the
supply voltage drops to unreliable levels (2.7V). A
built-in 1.8V regulator drives the processing core of
the EX controller.

An RJ45 Ethernet cable connects directly into an
XPort-485. Ethernet magnetics, status LEDs, and
shielding are built in. The XPort-485 was designed
to meet class B emissions levels, which makes the
electromechanical integration very simple.

’ MAGNETICS it LEDs

i N (S

| psmiEx W: RI45

CMOS 1G] [RESET J[-3.3vDe]| E
CUITE

PCB Interface
The 8-pin PCB interface consists of 3.3V CMOS
Serial In/Out, 3 Flow Control/Handshake/P1O pins,
reset input, +3.3V power, and signal ground. All
pins are 5V tolerant.
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Table 1 - PCB Interface Signals

External Reset In
Serial Bata Qut .
m Serial Data In _

€P1.¢an be configiired as fblfgws:

for connection to CTS of aft:
device.

» Programmable input/output: CP1 can
be driven or read through software
control, independent of serial pol
activity. .

CP2 can be configured as follows:

* Modem control: DTR (Data Terminal
Ready) output driven by DSTni's built-
in UART for connection to DCD of
attached device.

* Programmable input/output: CP2 can
be driven or read through software
control, independent of serial port
activity.

 |cP3canbe conﬁgur,é,di"‘as fqllgWé:
_|» Flow control: CTS (Clear to Se
- | inputread by DSTni's built-in
connection to RTS of attached device.

|» Modem control: BCD (Data Carrier

| Detect) input read by DSTni's built:in
UART for connection to DTR of.
attached device. -

+:Programmable input/output: CP3 can
be driven or read through software
confrol, independent of serial port
activity. :

Ethernet Interface

The 10/100 Ethernet magnetics, network status
LEDs, and RJ45 connector are integrated into the
XPort-485.

Table 2 - Ethernet Interface Signals

Transmit Data +
ATransmitPata~
Receive Data +
Receive Data-

Terminated

RX+

R R
NotUses | [ 4
WolUssd [ | 5
Not Used
Not Used
SHIELD

7 Terminated
8 Terminated:
Chassis Ground
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Protoco! Support
The XPort-485 uses Internet Protocol (IP) for

network communications and Transmission Control

Protocol (TCP) to assure that no data is lost or
duplicated, and that everything sent arrives
correctly at the target.

Other supported protocols are listed below:

e ARP, UDP, TCP, ICMP, Telnet, TFTP, AutolP,
DHCP, HTTP, and SNMP for network
communications.

e TCP, UDP, and Telnet for connections to the serial
port.

e  TFTP for firmware updates.

¢ IP for addressing, routing, and data block handling
over the network.

e  User Datagram Protocol (UDP) for typical datagram
applications in which devices interact with other
devices without maintaining a point-to-point
connection.

* For a complete discussion of protocol support,

see the XPort user guide.

LEDs

The device contains two bi-color LEDs built into the
front of the XPort-485 connector. (See dimension
drawing for location.)

Off No Link Off No Activity
Amber 10 Mbps Amber Half-Duplex
Green 100 Mbps |Green Full-Duplex

Recommended PC Board Layout

The hole pattern and mounting dimensions for the
XPort-485 are shown in the following drawing:

©0.90 P 0.035] SHIELD TAB
©3.25 P 0.128; o ©1.60[ 0.063]
[ — = -
16.05 T [ N B‘Q | | 1.27[0.050]
[0632] | | FRONT Q 6*__|_£ 2.54[0.100]
602,;1380411 DIMS = mm (in) (’) = I T ¢ 3,58 [0.141]
|
A N O =%
AN —
10.84 [0.427 f
i/ 2.540.100]
TOLERANCE 6.35 [0.250]
XX+/-0.05[0.002]

For proper heat dissipation, the PCB should
have approximately 1 square inch of copper
attached to the shield tabs. The shield tabs are
an important source of heat sinking for the
device.
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Dimensions
The XPort-485 dimensions are shown in the
following drawings:

le— 18.250.719] —»
FRONT
— 16.25 [0.640] — ! VIEW
DIMS = mm (in)
11.55 (0.455]
7.15 [0.281)
LEFT—| *‘ ’* M~ RIGHT
LED / LED
T == =
CONTACT 8 CONTACT 1
14.50 [0.571 g i 4.03[0.158
[( 1 [( ]
5.85 [0.230]
v ( M 0 13.50[0.531]
y |
SHIELD TAB—»] HW“

1.27[0.050) ) l

TOLERANCE  ¢.40 [0.016] | |¢ 3.30[0.130] 1.85[0.073]
XX+/-0.20[0.008] SHIELD TAB 2.25[0.128]
BOTTOM
VIEW

1.00 [0.039)

J_l‘__— 33.90(1.335] ,__,‘

e

| E HLERFACE D

SHIELD 0.60 [0.024]

E ¢_V GEOUND |

¢ O y
o,asm | Fﬁj@t

FRONT

10.84 [0.427] [ 254 [0.100]  3.20 [0.126]
TOLERANCE 6.35 [0.250]
XX+/-0.20{0.008] 4 [0.250]
11.90 [0.468] DIMS = mm (in)
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KPort-485 Technical Data

CPU, Memory Lantronix DSTni-EX 186 CPU, 256 KB zero wait state SRAM
512 KB Flash 16 KB Boot ROM
Internal 200ms power-up reset pulse. Power-drop reset tnggered at 2.6V. External reset
input causes an internal 200ms reset.

CMOS (Asynchronous) 3 3V Ievel sugnals
RS- 422 4-wire and RS-485 2: |re support

O pins (software selectable) sink or source 4mA max.

Network Interface RJZ.S Ethernet 10BASE T or 100BASE-TX (auto-sensing

Serves web pages
Storae capacity: 384 KB

Material Metal shell, thermoﬂ_&stlc case
Temperature. | Operating range: -40°C to +85°C (-40°F to 185°F) normal mode
o o : -40°C 1o #75°C (-40°F to.167°F) high-performance mode
|| Storage range: . -40°C to #85°C (402E 1o 185°F) '

: 5% to 95% non- condensm

Included Software

Radlated & conducted emissions - complies wuth Class B limits of EN 55022 1998
Direct & Indirect ESD - complies with EN55024:1998

RF Electromagnetic Field Immunity - complies with EN55024:1998

Electrical Fast Transient/Burst Immunity - complies with EN55024:1998

Power Frequency Magnetic Field Immunity - complies with EN55024:1998

RF Common Mode Conducted Susceptibility - complies with EN55024:1998

EMI Compliance

DC Characteristics for Serial, PIC, and Power Interface

Vee Supply voltage (typical 3.3) (+/-5%) 3.14 3.3

Vi Low Level Input Voltage 0 \
ViH High Level Input Voltage 2.0 V
VoL Low Level Output Voltage V
Vo High Level Output Voltage 2.4 \'
[ Input Leakage Current 1 pA
lcc Supply Current (idle)@ 48 MHz 119 mA
lec Supply Current (10BASE-T activity)@ 48 MHz 224 mA
Icc Supply Current (10BASE-T activity)@ 88 MHz 267 mA
Icc Supply Current (100BASE-T activity)@ 48 MHz 190 mA
lec Supply Current (100BASE-T activity)@ 88 MHz 233 mA

With the purchase of XPort-485, the OEM agrees to an OEM firmware license agreement that grants the OEM a non-
exclusive, royalty-free firmware license to use and distribute the binary firmware image provided, only to the extent
necessary to use the XPort-485 hardware

XPort-485 Data Sheet Page 4 of 5



Ordering Information

XPort-485

XP1004000-03

Std. XPort with encryption & RS-485 support
Min. order: 50 units

XPort-485 SMPL

XP100400S-03

XPort-485 sample case
One XPort-485 enclosed

For details contact your local Lantronix representative or Lantronix directly:
Asia Pacific Region via e-mail at AsiaPacific_sales@lantronix.com
Europe via e-mail at eu_sales@lantronix.com

Japan via e-mail at japan_sales@!antronix.com

United States via e-mail at sales@lantronix.com or call OEM sales support at 800-526-8764

©2004 Lantronix, Inc. All rights reserved. Lantronix, XPort, with its patent-pending technology, and DSTni are trademarks of Lantronix. All
other trademarks are the property of their respective owners. Specifications subject to change without notice. All rights reserved.
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