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ABSTRACT
This project presents an implementation of Internet camera (IP CAMERA). This IP camera let

users can see pictures and can control the position of this camera a predestined web-page. This project

comprises of three main parts: camera, X-PORT module and Micro-controller.
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2.1.11 Network Interface Layer
o w b 1 <3 9/ Y v
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2.1.11.1 MAC Address
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2.1.11.2 Domain Name System (DNS)
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o a a o Aa S 1w = 3 9 g
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2.1.11.3 DHCP (Dynamic Host Configuration Protocol)
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2.1.12 Sagnaiuuaznsinnoato¥finn (The World Wide Web: HTTP)
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HTTP )1 protocol 14 Application Layer Fuiluialedfgveadudegnuriamsianu
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sonilu 2 g1 Ao Client program L0 Server program TagorveziimsiauuuszuuRa i ulimg
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T ] A’f @ 1 ]
2  diuf® Host name YOI server LA path yeseaUIINALIU 9 AT U
a3
www.someSchool.edu/someDepartment/picture.gif Taull www.someSchool.edu 111 Host name Uag
. cp 8 g
/someDepatment/picture.gif 1l path name Aludu

1 [ { o ia 1 ' { { & =
d2u Browser e Tusunsufiimihfiaadoseninad1d (user) uaz web server Mifluiiiloun

h.

b4
1un Netscape Communication 4182 Microsoft Internet Explorer 1oNINT Browser davimihi
. y . a ¥ ) Z da S 1 & '
implement HTTP V847 Client 9nd20 luvaizii Web server tiuiliiuvetestiinda1ee daluudag
g A 2 g Aa Y .
ﬂ@ﬁlﬂﬂﬂﬁ]&’izuﬂﬂgiﬂﬂ URL 93 Web Server Adhupilondun Apache, Microsoft Internet
Information Server LL1A% Netscape Enterprise Server TatT Web Server az¥imtih implement HTTP
Y 4 [} v = . 1
voails Server Mauiiiod 1¥dosmsdoyavouIume (FunGA Hyperlink) browser 9289 HTTP request

INBUDI0ALIDUAUDY web page

HTTP request
8
PC running Explorer

HTTP response

HTW

HTTP response

Sever running sever

NCSA sever

Mac running Navigator

pl 1% 2.7 HTTP request-response behavior

a ] N s 1 4 =]
ng1l 2. ueAIMIAnAe Aoa13AUsEM client 1A server LD user SOIVBIIVINY browser
o v o > s o v
ANIMIAI HTTP request message 11169 server taziile server A3 request N5 T9 HTTP response
< s Y a [ . b, . Y a
message LLAsaaUANANT 2avenay 1184 client HTTP W protocol Tu Application layer TaolFusms
3 3
494 TCP 917U browser ABININITATIY connection TAUAITAI socket IuLAZARAD 1189 server
P s ¥ A yyo o ¥ N o o o . A4 A '
N port (VDT 80 NN server o l¢dsuf139999 connection fazaounduluds client iNoiFuMIdS
\ ) d' cv 1 [ d' o
message ﬂf)ul‘ﬂ Tag message wAMsuanlaounUIZU N browser N1 server UATINBHING
] > o d a9 ¥ d o . k9 &
uanilasy message Nanuatu@Ssouieoudanaziinisila connection 114 HTTP (I protocol
o g w 1 1 ° o
LU stateless Aptunz lAvSnYITOIUZA19 404 client 10113 19U Client lavhimsdosvatiumen

e ls ooz lsthe Sludu

2.1.12.1 HTTP message format
74 HTTP/1.0 waz HTTP/1.1 fMuagUuuuves HTTP message 13 2 Uuvuaauiufie HTTP

request message Lag HTTP response message
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HTTP Request Message

s

d g
5110193 HTTP Request Message (el

GET /somedir/page.html HTTP/1.1
HOST: www.someschool.edu
Connection: Close

User-agent: Mozailla/4.0
Accept-language: fr

(Extra carriage return, line feed)

g v £Y ar N o 3 . .

AU Message 1l52neUAY 5 UTTNA 1AYLAAZLITINAIZIVAIY carriage return, line feed
& a oy ~ ] o A A o gy ¥ o
Glfﬂ’l]i\il!ﬁ’ﬂu message D1IUUINAI 5 UTTNA HIBUIWYY 1 Uii‘ﬂﬂﬂ‘lﬂ Tﬂt’l‘lﬁi‘ﬂﬂlﬁﬂslu HTTP
request message 5uAN request line AIUUTINADU 9 {39037 header line 1U request line wilsznou
&1 3 field 1AUA method field, URL field 1ag HTTP version field 44 HTTP request message o m“lﬁﬂj

P =4 v
9214 GET method Tntdn14 GET method FoA137 user Asontu Form TuSumaszlsingegda
w& URL uaztonuiulilezgndasenly) uddls Post method doA11un user nsonszilninglu
¥ Ed
2 body V04 request message TUTFUVDI Header line tudiodiminvzlinnumuny aail
» / i\
- Host: 19/721) host (38 URL) Mvimsihuna (Object Nd0ams)
¥
- Connection; close 11 browser 9L UDAN server iulidesms T4 persistent connection LIl
o A o 1 3 i o " o 3
Foams ¥ server 1M 3la connection 191N server AOBUINANTDIVONITY client t1dT ATIUDE
H ¥
WU browser A3 request message U implement Tag HTTP/1.1 g lideams e persistent
connection
Y o - 4 v Y o ad
- User-agent: 19MM3521j%i1au0q browser Nar319m3sosue luds server lunsdifl user
A . & SA
agent 19 Mozilla/4.0 ¥INAD® Netscape browser
9 1 = g oA o kY 3/’ I<{
- Accept-language: 19180 server MN¥iAvTBI0BURNAN browser aansaiy ldtiuiunizn

az'l57ha

Mefrod sp URL sp Version cr # Request line

Header field name value cr #

Header lines

Header field name value cr #

cr #

Entry

Body

3 1}11 2:8 General format of a request message
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1131 2.8 uaraagiuuna lives request message $198u dunaldimdssiviadnoza
&0 “Entity body 10 Entity Body 92141914 GET method ud92 1411 POST method Taofi
HTTP client 9219 POST method 1if® user Hms lddonnuidin fredrusuile user lamiidosns
W1l search engine 19 Yahoo 1991% POST method ﬁ?ﬂﬁﬁ@ user MN15304U0 web page 11 server
1 web page %zgﬂﬁmuﬂiﬂaﬁuayzﬁudﬁ user lait11n81A1 11 Method field A POST Tudiueq
Entity Body 92053971 user 1d9111 621 HEAD method find16riy POST method fis iife server
7Y request $28 HEAD method 1183 server 3¢#1015¢91 HTTP message AFUNEA client Taoliids
object 1 client $04UONEUINAI (2 dA HTTP header ndUN1) HEAD method zqnldTng

H ¥ 3
HTTP server TRaNYUNUNOINS debugging

HTTP Response Message
gﬂuumm HTTP Response Message Lﬂuﬁﬂﬁ‘
HTTP/1.1 200 OK.
Connection: Close
Data: Thu, 06 Aug 1998 10:00:15 GMT
Server: Apache/1.3.0 (Unix)
Last-Modified: Mon, 22 Jun 1998 09:23:24 GMT
Connection-Length: 6821

Content-Type: text/html

HTTP response message Usznoudin 3 dau laun status line, header line LifiZ Entity Body
T Entity Body Apiiov09 message Sa11359 object A client 03811 Status line Shmun 3 field 14
un protocol response field, status code 1A% status message YD status code 1%1‘! NG’ ’JEJEJ'N{’: status line
HTTP/1.1 200 OK 920001 server 19 HTTP/1.1 tazqned1s OK muuis server WUoDUENATT 09
voudaunzinfeiadseondna il clienthud o3 Header line server SiiuaziSun dail

- Connection: close header line Lﬁf)ﬂ'ﬂﬂ Client 31379211M350A TCP connection U7

o o 1 [ ny
N&I01ININMTAL message 1T VAUUED .

h.

1 E4
- Date: header line szunmuaﬁuﬁm server @3131taz @ HTTP response il volddunam
o v 19 Sy 2 2 A ' o g o 1 4 =
1I81AINANI ‘liJGl‘Iﬂ’Ja’l‘Vlffi’N?Ji’JiJlﬂﬂﬂHiﬂt’)ﬂ'lﬁWquﬂﬂui?ﬂ"U@ﬂﬂl%ﬂﬂlmlﬂunﬁWﬂ server N
3 o g Y t =4 ]
?)E]]Jli]ﬂﬂ’t)’é]ﬂlﬂiﬂﬂiz‘lj‘uhh\la Llﬁﬂﬁﬂﬂﬂmﬂ&ﬂﬂiu response message LA TN response message
. v Y] ] a3 . '
- Server: header line izu’lﬂ% Web server92ls  mwdiedraflumsven client N1
Apache web server Fanao User-agent: header line 1u HTTP request message
o g o4 1
- Content-Length: header line 7£1J91U7U byte yasoauRnanvzdaly

. 1 =L v . I~ a
- Content-Type: header line izmmami}ﬂm‘lua AU entity body 171 text A HTML
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Version sp status'code sp phrase cr # Status line
T
Header field name E value cr #
1 Header line
;
Header field name E value cr #

cr #

Entry Body

Fl 1/ 2.9 General format of a response message

o

A 4 & &
Status code 1161¢ Phrase ‘ﬂi:ﬁl}clu response message fiwusia Tufidei
o & 1 s
- 200 OK: my§evadiatasdoyagadend iy response message
& ek o A 9 '
- 301 Moved Permanently: 80USna client $p3vagnindoudnelluaz URL Tusveszylu
° g o 1
Location: header ¥84 response message 1la client software 2199 IMTAteaURNANINA URL ny
W Taedn Tulia
T vy o % .
- 400 Bad Request: Whunmsuendi server lidhlafiiewen1n Client
' Ay ] v dy
- 404 Not found: @umsvend document mawa"lmg“lu server U
- 505 HTTP Version Not Supported: {luns1end version Y03 HITP protocol fyegve lu

support Tag server

2.1.12.2 NAT (Network Address Translation)

o & i 3 T o 3 @
15184l Public TP address (19 lunsidienneid iy Intemet iilosdaeluilogiiums

a o 4 o a ng 1 v oA a = a3 o Y £
L@lﬂiﬂﬂlﬂﬂﬂumE]i!,uﬂ‘*llEJ'!E!LWIHJH?JEJN%@LH'ENL@E’,GIHﬂ1il§]ﬂi$‘\ﬂlﬂ\1ﬁ]u1ﬂﬂiluﬁﬂ11ﬁ Public IP
E 4

AAa T Y (- v 9/ o z =2 15_] @ 1 & w
Address Tifogiduudatiulimvanedomsidan duiy NAT Sulludgnilslumsianss P
¥ N 1 - =4 A
Address 1fuanalundazonns 1aunsald private IP Woudeuaz lFnusumesitin lduaziy
1Y - ] a Y v 3.: ey A v o Y ] v :/, v
anuilasasolumioviednds M3Lale IP Address tiu lififivalnmsiaie3sns NAT mniuua

$a%in37A28 VLSM, SubNetmark
o3 [ H 4 ' o
NAT Sluguspidsedoslumsud lumswaunay IPvd  LAZSIBUNUTN Private Address

H H ~ ] [l a [~ 3 []
fFaumeluldparodiy  Public Address  #idAnsoglandumesiia ldFusunesluniedn
a 2 a W v . = ' ¢ o v s w %
SumosITiade1ld Public Address 39azdusIALRAININGUIN 1A NAT wnzdmsumeluinuuas

1 o o o A [ s o a A [} To o Y
NUIBNUDIANT AT VIO UADDUIADS TR Taviinsegniio hiduiludesmsesnliniouen

A 9 o = @ a @ A )
wSednendow q fulunaideafi NAT miuanulasadunsevisnigludiemsuauay I

Ed
nsmdnmeueniianuane 1iNANNITIINIUTOL gateway
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2.1.12.3 MIMU¥e9 NAT
2y 2 & Ay yg v & a
NAT vesuadimsmeludumnnilmsaie 3l lumsiduninsay lofiueamsaves
4 v . =1 1 . 1 o o
wieamoluniodiefidwians H1u NAT device sazdounnzaiimsiaBdmiunuvunoay
§ 4 1 o [} [
We$n (port number) ign1¥11lTau cutside IP address uaziliolimsdauiamnaninnIoiionolulié
[ ° 4 1 < ar y
1nTev18n18UBN NAT device 320n52 UMMM NUEoABITURAINIAIT
1. NAT azﬁuﬁﬂ%’ay‘a source IP address LAY source port number MHumseiihortos
(NAT Table)
2. NAT 32UNUH IP 409 packet #t TP ¥199nYDI NAT device 104
. o q Ya w L s g Y
3. NAT 92 assign winoauwesalusilify packet waziiufindwesaill3lumsauas
td ¥
ﬁmuﬂmﬁm'lﬂiu source port number Y99 packet U1
k4 v x 3
4. mivazd 1w TP, TCP checksum dnATaNons 190 UAIINgNROIAZINE NAT
o o o & o
device 1851 packet #oUNALINN external network VUNAS Internet 31IZATI9TDY destination port
& Y o H e = 2 Yo = Py v
number Y99 packet HU ummmaﬂ?ﬂumammaga source port number Sluminwmﬁgmaga"la
v 9 = v ood o 5 A LN H
01199U0YANATINUVUNILIYYUND destination port number, destination IP address U89 packet UU
k4 3 H ¥ 9 9
u&15ads packet 111 luldunTosedmolumnistionioluiilugeiie packet Hvmnlunsuisn
gunsainTetonie lusunsuildlunsdi NAT wdestinnuaunselumsinudien
v dyd
waine
1. s nﬁmuﬂﬂmmam"leﬁuammﬁ"lﬁ (Transparent address assignment)
v < 9 A = b4
2. ensoduhuRainivesteyantinisnlaouutlaweansald  (Transparent address
routing address transition)
3. @3 mﬂ?muuﬂm%’agamm ICMP payload 14 (ICMP error message payload translation)
2 o S v o 4 A 1 A gy
gnsalfioeil  NAT  fufesmunsoiimafdou P Address  mwluniotioiioliannse

a 1 A& o a = v
G\ﬂﬂ’ﬂﬁﬁ)fﬂiﬂﬂiﬁﬂﬂulﬂﬂikuﬂqﬂ

2.1.12.4 Static NAT
= o & 3 & A o Vet <
lﬂuﬂ15ﬂ1 NAT HUUHHINBYUY (One to One) A9 ﬂ’]iﬂ’lﬂu‘aﬂﬂuﬂ’]illuﬂﬂn']ma‘ll

{ U T é {
Private Address g luniodiwmuluniluvesszgnunuiieenlifuninumy  Public Address

v
T A

£ A o A 1 a s ~ Aa
ﬁuamaiLm'lmmswamaaummmmm:ﬂmma‘u"lawuaﬂmiﬁ%mﬂuﬁmmmmumﬂm

Tanlasuulas
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192.168.10.1 192.168.10.2 192.168.10.3

SERVER

192.112.36.100

Firewall

Static Translation Table

Website

Inside IP Translates to

192.168.10.1 192.112.36.1
192.168.10.2 192.112.36.2 192.49.10.1
192.168.10.3 192.112.36.3
{ J o :
517 2.10 1luMIIOUULY Static NAT
2.1.12.5 Dynamic NAT
I o ' 5 o
umsih NAT uivanes) Leans aAeraeanTa (Many to One) — DAB ~ MIATI

¥ T ) £ ¥
NAT Pool G141 Miid Pool teuitarsieansa’ly Pool ussl TP Address niatoiwes ieufinng P

{ 1 v A 2 o =1 ‘W
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2.2.3 MSNTZAUUDZMININIVYUMSHYUVYBIStepping Motor
TUMIAIUANMITNUVBS Stepping Motor anmisauisldeanilu 3 giluuy fie
-
e AUAUULIY Full Step 1 1 nTouuUIU (wave)
e AIURNUUY Full Step 2 e nIouvy 2 e

A 2 &
o AURUUUY Half Step ﬂiﬂll’ﬂ'ﬂﬂiﬂﬁm‘ﬂ

2.2.3.1 fUNUHVY Full Step 1 wla visouuuH (wave)

& Y Yy g9 ¢ '
TUMIAILAUAITUIUYBA Stepping Wiz 19zdoenszdulduemesnyuliudas step Tny

sonszuea IWTh 1%/ Y Stepping Hazlamudrdn ndnmsfeisunnsienaszualiduvaain Stator

< 4 v 4 < 4 0w A o
mad 1 miunszquiah 2 uag vlaf 3 1liFesg awddy - aniufundunINvAaIn Stator

H z 4 < ° A a1
wafi 1 9nasaazIu Loop 1/i5ovs fezsi I - Stepping Motor — nyuuaz luniandudud

@ =3

#oam31# Stepping Motor MyUNAUNIIAABINIZRUYARIN  Stator iWar 4 e 3 e 2 uaz ler 1

o w ~ 2 0 (=] Yo dy
Aluan ﬁ'ﬂﬂiﬂﬁlﬂuﬂluﬂﬂuﬂWiVﬂxﬂulﬂuﬁ'ﬁ'l\‘]'l’]ﬁ]ﬂiﬂhlﬂﬂ\i‘u

Step 5 flound Step N1

5% 2.23 umAsmsnszdunSeAIUANLLY Full Step LikanouuuIw (wave)

2.2.3.2 MUANLUY Full Step 2 i n3onuy 2 ma

¥ 1
TUA1IANUAY Stepping Motor LU 2 eI 1519z A0 s zud WA uens zduunaIa
L) = @ ~ 1Y o w & Y o k4 '
yowemesnaz 2 wla lunadorfunazSestiullawddudslduansdsnsemuan Tag
Stepping Motor 3zWyumileufumsauguuuuniuamsauguuuy 2 oz Idussdafigenh

uuUN
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51 2.24 uanamsnsEgUNTEAUAUUUY Full Step 2 e M3o uuw 2 iWd

2.2.3.3 AU Half Step H3oluun3aisiil

. 4 o o 2
A13A2UAN Stepping Motor tuuaTsaAozin liis iaunsamuniuazidealunisaiugu
1 o 3 2 = 1
AINYUVDY Stepping Motor Iatmiudunniugauilunmsnaunausgninamsmvguuuuny - uas

WU Full Step 2 wladndioiu dasaizmanenszia T ionszquanalnazudnsnnis1aaimua

Step 9 floundu Step 1

7Uf 225 LARIMIATZAUNS OAIVAUULL Half Step W5 0UVUATIANAL
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2.3 ET-XPORT V3
I sh9 Yo w ¥ '
ET-XPORT V3 lugagilnsaifilddmsumsuiasdoyaszning Protocol o TCP/IP Lz
kY £ Y] a 1 A Py S A I a9 &
RS232 Tasmunilaazldmsannedomisaionesafoasoynsuuuy RS232 aaudnmumniiang
Hoe15WUsFVY  LAN UUD Ethernet §28 TCP/IP Protocol Iao#i ET-XPORT V3 sxvimthiuilu
) @ Y ' ¢a o o y
Data Protocol Converterdm3uiasdoyavesmsfomsssningunsaindlu RS232 Augilnseid
g 2 ' ' o w  Yg ¥ Ay a 1 A o o
(T4 Ethernet LAN Fawwztrwaannugenindmsvgldnundesmsandefiomveyaiuszuy
] To & o I v
(A30U10v09 Ethemet LAN Taofl¥hidufludeudonarlddnuisisaziBonvesmssudideyaniu
Protocol (tUY TCPAP npmondmusoimsifouseoaisiumnsed1s Ethemet LAN @28
TCP/IP Protocol JAa?
Tas ET-XPORT V3 daaumanzaylumsihhdszgadldauiidodunmsdemsiu
v < a 4 1 4 T
TCP/IP Protocol laommizizvand lulnsneulnsamesiugilnssioun lumiovis Tasmsifoune
ET-XPORT V3 sufiflunesademsoynsu Rs232 Whfuszuylulasaoulnsiaes doudu
G A v YA S d oaw ¢
Ethemet Port (RJ45) fi¥euseiniunaietis mmiunaziildszuylulasneuInsamesanse
a 1 A v o S A ' A ¥ & Y o
Aadodemstoyafuginsoloun ineogmelumniedislAuda FegUuuunazdodmualums
A o A o v
Fomshamnsadenimualduiomernatsgiuuy
Fauennnuziil ET-XPORT V3 lillszgndldamludvesnisdomsiy TCPAP $awAy
22 { o o
seuv'luTasaou Insamesniegilnseidugnidlu RS232 udrdannsmirlilszgndldanludu
A 'o Yy A oo sEN Y v ¥ A o A o
duq Teolusudludeusoudrivululasnoulnsamesnld wu ldfluszvndousonionsieiv
dayana Sensor AaWSouAudIWanIIATIUHMASOUIY LAN Ti/fe Server Tugiluvuves Alarm

Email fld Taomsimuald ET-XPORT V3 as293udysy 1t Input

Ay

2.3.1 Auauunvad ET-XPORT V3

Q

< v

[ ¥
1. lyarenosndo@1591n 51 (Serial Port) nup RS232 Tavlduadeuuy DB dulls dmsy
WoudodugUnsainldmsSudadeyade RS232 15u neuiunes nse lulnsneulnsamesaiey
2. igAADNBTA Ethemnet LAN 11111 Modula RJ45 $1uam 1 903 daniufenneruinievis
21U LAN (1D Ethernet w3ou LED ARS8 UI0 3 T0a1590Yav03321 Ethernet LAN
3. igasodya 1 Input LY OPTO-ISOLATE d115UA® Sensor $143U 3 Input
3
4. % LED ugeamoiug mMInauaail
) Y \J \ ‘ﬂy
- LED fuas lduaasaniuzvoumnasisliifoises (Power)
o v 2 A
- LED @07 5uansan1uz o3 Input i) 3 4@ (In0,In11az In2)
3
@ ° 1 o
5. AW150A3A1 Configuration MSNUAIUIAL Browser 1150 Telnet 130 RS232 10
6. Uszvutleatunnulasaiufln Password Protection
7.35zv0fleafunnuasassvesmsFemsdoyanon1sd1sWa Encryption

11U Rijndael algorithm
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8. 5095 UM3A0813 TCP/IP Protocol Hanuguluuy dIod s
+ ARP, UDP, TCP, ICMP, Telnet, TFTP, Auto IP, DHCP, HTTP, SNMP 51
Network
« TCP, UDP, Telnet d1M5UM35UaaH U Serial Port (RS232)
» User Datagram Protocol (UDP)
* SMTP d5UMI5UN E-mail
9. i MAC Address 130 Ethemet Address fifhumnasgruminatlszéegnoluga

10. 19 Power Supply 3.3VDC

2.3.2 Todinadumsldanuves ET-XPORT V3

1. 1un15§amaﬁ'm RS232 liseefumsnsnasunnuniouliuy Hardware Handshake
&rudyanm CTS/RTS/DTR/DSR Fedidesnaldnms Handshake d0419my Handshake @26 tmailn
N19ATU Software 1914 XON/XOFF 1t

2. TumsAoasdn RS232 TuTnam Modem Emulate 15 @@ 151 Modem 93 liisee31
Y19 Modem Control #e9slian1z RXD, TXD uas GND R

3. faynn GPIO Wa 3 dyane mnsafmuanthimsldemuiiy mput Ideerado

4. WirnnsalFtoulvmshauiifeofu Hardware Handshake tazmsnszdumsiiny
&rudeya 1013 Hardware @199 153 mssmualiifinns Auto Start Aaudayaioss DTR Fave i

o lFlanuszuesauasues ET-XPORT V3

2.3.3 Ins59a3 19909 ET-XPORT V3

RXD - DIN
TXD DOUT
- RS8232 Driver |=
GND GHD
' Ethernet
XpOft-03 10%0?
’ s A LR
COMMON GND L t s
t e (Lantronix)
* Input Sensor »
Inl » {Opto Isoclate) cp2 o
In2 N CP3 _
e
Regulate 3.3V 7-12VDC

51226 ueaumuis Insead19w03 ET-XPORT V3
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2.3.4 MSMAUANMMI1T Y ET-XPORT V3 flUsUUN50918 Ethernet LAN

¥ 9
dmsumaih ET-XPORT v3 lilszgndldausiuansomldnaregluunivegivgls

G u

1Bk 4
wih'lililszynddauias ualuiflvzverdumwiz ludmvesmsldauludiuvesmsisoude
o 4 o 1 4 I o A 1 o v v
dyanauitelFlumssudedoyasyniginsaindu Rs232 uazginsainidenuegluniedioves
Ethernet LAN fundn
Taslu Tnuavesmsi¥eunedyanauieSudelioyaszrnine RS232 AUAT0410U09 Ethernet
E4 3
LAN 171 ET-XPORT V3 1zaunsnsesfumaiyouasiuginssi lwn3ots Taold TCP/IP Protocol
18 3 5oy fle TCP, UDP uaz Telnet ¥ 1damnsndonimungduuuves Protocol vz
Hlumsweudefuszuuiniotsldmudesns lastouflazth ET-XPORT V3 lilidouaerdiu
Ay uYS Y9y Y o . v de & Y ay A 1 gV
syuunsede Idiuglfazdesiimssmuennindudedlsnulussvunievielndy
Y 3/ a A A = o & 9
ET-XPORT V3 di5ovdoudonoulasluszuinieou1sved Ethemet LAN 1y Tanuduiludes
o T 9 o e o A 1 A 4 v o A o dy
fnuamiaia ldfuguassineshuugorneie ldnusawnulussuunsonisail
- 11 Hardware Address ¥30 MAC Address Fainuilumy HEX 411 2 0dn 521319 00-FF
o 1 d" E o A ) A 1w A v 3 ot w A loy as
$11u 6 g TaoluduilgdnsalusaziestinnFounaiulumiediodeadins o lug iy
E k4 H 9
uAd My BT-XPORT V3 umswaiivzgnimua 13#ida ET-XPORT V3 uaazalegudr dniuly
¥ v
M319BaA 1T MAC Address 499 ET-XPORT V3 siugdldaunsonsssdou laninsiaauai
AGB9v89 ET-XPORT V3 1@ lagass Tao ET-XPORT V3 %)nqA29i MAC Address 903 3 4au3n
miloufu Ao 00-20-4A du 3 YAGATNOIL LA NUUANAIINY (T 00-20-4A-86-AB-AB

- 1 IP Address Hiuvisnu@y IP Address fioz1dlumsfoarsdeyaiiginsaiouslu

a

in3ov181ag1d TCP/P Protocol HANTUAUAUFIUAVYLINA 3 HAD 721319 0-255 T1UIU 4 A FHaa

a

4
[

Ed T
¥4 IP Address U 1HAvasvual#fiu ET-XPORT V3109 tiag@oalia1 IP Address # lddhivginsal
4 I [} 1 =
duqiieglunTotada (91 192.168.1.50 1Tudu
v I sqvy  a o 1y
- A1 Port Numbers ¥aiilus1 Port #ldo198alumsiudstoyaves TCP 1az UDP Iay
aunsafvualdmudesms uadodliasetuminoey Port ArvanBldluszuy Tas ET-XPORT
v Ed
v3 ifuazlimsasauaminomy Port BlFauilumsmmz ¢huldaulae Usen dare il
- 1-1024 vzgnaeau B3 1derdumsfadefeasiin 1
* 9999 %xgnmau"ﬁ' pelddmumsda Setup 1 Configuration 11 ET-XPORT
V3 HIU52 U3 0910A 20 Telnet Protocol
Y o [ k) A v @ .
+ 14000-14009 vz gnau dmsuldnulumsFeassuiuTusunsy Redirector
- 30704 azgaaau BlFluszuudumssnuanuilasass (77F0H)

- 30718 azgnaau B luszuudums Snwnnulaeads (77FEH)
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23.5 Tdsunsuil$lumsiannues ET-XPORT V3

st hroufinzsudulfny BTXPORT v3 Idiulususuusnssdosinmsimuan
Configuration a19qlifudunFesliiFoudoadonen i P Address sauludeTnuans
FILUBUNI DI A ARDAAIY 1T AANMUISIUBY Baud rate YBIMIAOMITAI RS232 LAz
§nwmy Protocol fazihinldlumsiudedoyatuinioviouns Ethemet LAN 1192181un Telnet
wie TCP wie UDP uazezldhanuvuiludhesesuniees IiduiheesvemsiFousesy
TCP/IP fiudu c'ff}qmsﬁmuﬂfhmiﬁmushmmdwfia:”lﬁﬂmﬂinﬁn%"ﬂgﬂmm “Lantronix” Failu
fwAnTuga XPORT sa 131 1% nuTaoTsunsu Utility fivglddmsusmuamsiauves ET-
XPORT V3 fio Tsunsy "Devicemnstaller” faniu Tugusuusngldazdosimsandelusunsu
“Devicelnstaller”  Bluindesneufiunesvodldi5ovdoudeney  udidosnndTasunsy
“Devicelnstaller” Euﬁmv"mmfauﬁmn'fwmﬂsﬂndauﬂmﬂﬂiuniu Microsoft Dot Net Framework
V114322 ouazlunsdiimedldtanmbszasdiosmimade  Sewp  mmshaouldsy
ET-XPORT V3 fuIng Web Server 420 fozdasiiimsnna 11/sunsy JAVA 12SE 130 s afufld
FesushidosmsandaTalsunsunia 3 ‘gﬂf:"’lﬁ'ﬁmﬂ?mﬂauﬁama'f pC IiSvuios mudiaude

1. Tdsunsu “Microsoft Dot Net Framework Version 1.1.4322”

2. Talsunsy JAVA 12SE (unsdifiaeants 19013 Sctup §78 Web Manager)

3. T1l5un51 “Devicelnstaller Version 3.6.0.6”
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3.2 fuouAendes C328 1oz XPORT
§ 1 @ w o @ 1 @
MsiFeude XPORT fiudinded 328 sxiflumsiudsdoyatiuuuy Serial Interface Tnuil
fwananinuite i Synchronous fudemssudefeoyariuves XPORT uazndes €328 el
aad @ v g =} 1 2 o & 3 o v
mydtiFuadindes ndesfzdsdyanusuiiuuuy TTL T XPORT nmiusgihmsds

3 o t ¢ 4
ml"lﬂqu?aeuw?lmaimmﬁmmmwa

ycC vCC

0.1 UF c328

EN(BIEN

SLi
GND

PING
95 S5 [P
=) [Py
z PING
O, 7O 7
& OATAN [-H 1
DATA-OUT o1
EXTRESET f-Eno Sl
YeC. -ENT 3.
X-Port GND
co
X-PORT con fal
% o
Y

GND BAUF
vCcC

VCé
= A v 1 ¥
Eﬂ‘ﬂ 3.2 MIUAAINILIDUAD TLH NN C328 Llas XPORT

quauiinveadazvfilFanves XPORT AlFlumsdedeyarzninndes €328
d' d o o
-9 1 (GND) iJu11nn513AuB9A7 XPORT

<1 2 3.3 V)i Ividssuesdy XPORT oglug93511193.14 V-3.46 V

1 4 (1) Wil lumsdedoyainasgin Rs-232 5lunsdadeyasen

¥ 9

i 5 ®x) dunilFlumsdsdoyamnasgiu rs-232 lumssudeya
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A 4

Initial

A

Configuration size

Y

Get picture

END

51l 3.3 TlaSnsanisvamaeslilsunsuweandes €328 uas XPORT
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a d
3.3 vl NI UM SUAAIN WA UK DADNAINDS

331 msaammuwﬂmﬁuamwammmw

TCP CONNECTION FAIL
PLEASE RESET BUTTOM
PLEASE SEE SUPPLY

WA s

-

Done, S T IR Beme L RIS

51U% 3.4 MRONMTUAAINAN N

U

s s/ LY dy
S10azB8AU M N 190AIT
1. vodlavwip@ay IP Address
2. MUIBUEANNINDINAEDY

¥ A = Y
3. ﬂﬂﬂiﬁﬂuﬂ'ﬁ!ﬂaﬂuﬂmﬂﬁﬂﬂﬂﬂ

3.3.2 dauvedlsunsumiununsmnuiiue

¥
Tudmveeldlsunsutiv mrensautiseon 1dii 2 4
1. g ldsupsufennuazaadng

2. dwvedldsunsunrugumsindeuivended

E4 1
Tumsman i 1819 LAN wesw TumsAsdygranimeinndouioduaas

v
@

vunTheedsmusanaas Iatmsamsiawesldsunsuuansnin lddatl
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3.4 Juneumslvaallsunsindl XPORT
[] 4 A 4 =3 :1‘ ° i &
nouduGunnliileullidnasimlsznemaswds amiulimimes LAN Adlume
o 4 v v =Y o w 3 o o :;l ~
1a3sms I FouAos e HINABNNINDI AU XPORT dndusinmsaadalusunsunldluns Flash
Gl“fgflﬁ"u XPORT Tﬂ&l&ﬁ%ﬁl%ﬁﬂiuﬂiu Devicelnstaller  IAg@a11159 download vl{:]'i]m
¥ v
http:/Itxfaq.custhelp.com/cgibin/ltxfaq.cfg/php/enduser/std_adp.php?p_faqid=644 Wehnsands
2 9 qYo o o A a P A Vo 2 @ N1
@Sauda 1vvinms FIX P fiveldlumSosnouiinmosuaasi 111899179167 XPORT s 1de i
3 9 E4 0 ) v
A13#9 DHCP §9115139d099n1564 IP MinTeansunoy 1aulis1ndni Start->Setting->Network
. Y o & a 2 a9 a A . ¥ A i
Connection idduianan 910U IHAGAYIN Local Area Connection A UABALOL Properties 3¢

Usingnihaedagy)

3 Properties

Connect using:

B8 Broadcom NetLink [Th) Fast Etherne

This connection uses the fallowing items:
%= Microsoft TCP/IP version 6
¥ Link-Layer Topology D}i»quyery Responder

¥ 5= atemnel Prolecel [TCPAR)

onpstall

s Properties....

Description

Transmission Control Protocol/intermet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Show icon in notification area when connected
Notify me when this connection has limited or no connectivity

5
Ao s

l ..Cancel..

£y
aa @

3.6 35M13A9A1 Internet Protocol (TCP/IP)

=h.

71
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4 k4 H
nmiuduiiianani Internet protocol (TCP/IP) az1ls1nguihaiadagd hmsldmineay

1P w31l

CPAPy Properties

Youcén get P settings assighed automatically if your network supports
this capability. Otherwise, you need to ask your network administrator for
the appropriate [P settings.

£75Obtain an IP address automatically

{3 Use the following IP address:

192.168. 1 . 2 |

P address: §
Subnet mask: | 255055255, 0

Default gateway:

{5 Use the following DNS ‘server

Preferred DNS server:

Altemate DNS server:

i P o A A
gﬂ‘ﬂ 3.7 1501964 Internet Protocol INDN1SIFDUAND

3 o 1 4 a o ar =1 1
nimiulihmslavanoey P augalduuy uddaani ok dudwaseludiuueans
b4 9 1 E4
Aanaminomy 1P Widuaeudiames  asnflisuniSumsdsndl XPORT fuseias Wisuila
2 S o v A v A
Tusunsu Devicelnstaller up1 91miud Talsunsuazimsaum XPORT e luszyuinios

w =] @ v
TaeyANUAI XPORT Aag31e91uoanaegUdnian
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Local Area Connection 3 (192.168.1
} XPott

-03 - fismware v6.5.0.7
LRI RE

XPort
®Poit-03
x5
N 00-20-4A-90-A2-42
Firmware Version 650
Estended Fimware Version 650.7
Online Status Online
IP Address 192168.1.1
|P Address was Obtained Statically
Subnet Mask § 255.255.255.0
Gateway 0.0.00
.. B
Numbe of Ports 1
CP Keepalive 45
Inet Enabled True
elnet Port 9999

‘Web Enabled Tiue
Web Port 80
Maximum Baud Rate Supported _: 921600
mware Upgradable True
Supports Configurable Pins Tiue
Email Triggers Tue
True
True
True
True
True
S Tiue
Supports GPID Tue

517 3.8 ueraeTalsunsy Deviceinstaller 1439310 XPORT

Lﬁawﬁ1¢hmeﬂsu,ﬂsnﬁuﬁagﬂf’ﬁuuuuf’hﬁuﬁma'mauf:ﬁﬂﬂmﬂsuﬁﬂsiaﬁu XPORT
18udh augtdmananiuinenii xPORT vousd T il 19216811 uazd subnet
2552552550 (ludruvesnsaldon 1 Tuasaiai§Tasdunie TELNET) dewozviimsTran
Foyaiildimnmundosadlin XPORT Taolinanii Upgrade mm'fuﬂzﬂﬂﬂguﬂwﬁwha

3 v 4?
ATURANYUNN

This wizard helps install fimware, applications, web pages, and other configuration settings.

3 Create a custom installation: by specifying individual files (Typicall

£ Use a specific installation file (LX) (previously saved by user)

To continue, click Next.

(o] Com ] (o

51171 3.9 33m3 T1sunsuda XPORT Hih 1

L)



S g va o Y A P 2 Y a A
mﬂuu‘lmaﬂﬂm%mnmuﬂumugﬂmuuu ﬁ]TﬂuuGlWﬂaﬂ‘Vl Next

Select the firmware ROM file to use or leave blank to keep the existing firmware.

Firmware (ROM. ROMZ) File:
| i

Browse.;... l

T Intemmediste Finwate File Need

‘Would you like to check the Lantionix Website for the latest fitmware files?
Lanonis Webste

To continue, click Next.

51/ 3.10 38ms Talsunsudy XPORT nifl 2

4 EA ¥ ¥ [
nnfuezdninguinaadegadmnn luwihaeillidesliies lsviadu Tiadnh Next

‘sﬂ”ﬂ ce Upgrade Wizard - Step 3 of 5

You may copy other files over to the device.

£75 No othe files to install (typical)

3% Install files individually

£73 Install files contained in COB partitions

Ta continue, click Mext.

51/ 3.11 38ms Tusunsuda XPORT wifi 3
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3 v E 4
Tunthesii liaamdeniiiidon1u91 Install files individually 91niuldnan Next

To install individual fles, click Add Files to select the set of files. Click Change Path to adjust the path as
installg::l on the device. Click Remove to remove a file. Waming: All existing files on the device will be
erased!

File Path on Device E ;. Size
tcpip.class ' 3KB
C328.class 5KB
C328_QYGA-10001.htm 1KB
C326_VGA-10001.htm!

To continue, click Next.

E, sSBack. b Nexty,

51/ 3.12 35ms Nalsunsuda XPORT nthi 4

ar

Tuntheiell Sududaomanind Add files viniuldm ez Tusunsulifud
XPORT mnifuas Tulsunsalvdia 4 T3 Taulldwe 4 TWdezalsznen Taldae
1. tcpip.class
2. C328.class
3. (€328 QVGA-10001.html
4. (328 VGA-10001.html

¥ 9 v
et Add files MaruansuLdd 1A 7 Next

To replace a COB partition, select the target partition and click Set Partition to browse for a file.  Click
Erase Paitition lo erase the partition or No Change to leave the paitition as is.

Paitition” - Size: Files

-] 8KB tepip.class; C328.class; C328_QYGA-10007. html; £328_VGA-10001. htmi;
#2 64KB

#3 64KB

#4 64KB

#5 64 KB

H6 B4 KB

<Back i l_.Next) i ; Cancel ! Help

5117 3.13 55 Tulsunsuda XPORT w1 5



57

Y 1 A vd 44 o 1 Sae v P .
1uﬂu1ﬂ1du¢|ﬂﬂitlﬂim]z‘s1EmumiGl“]f‘wu“nmﬂuﬂmmm?mauumumaua"la'w Petition

u
£ -4

9 4 o 3 =] ' ' q Yo ' o o = .. Qs
lIL‘WH‘]J']\? uazmmmlm"lwaiquﬂumﬁumﬂumﬂm IMdunn1a1 XPORT 1ol Petition NIMUA

A3

=] '

6 Petition taz 1ULAdS Petition HYWIAMIAY 64KB sTufivineanunannsanez@oullsiunsunse

EY < A a b :/l Y a
uﬁ"’lwumwammwumu"lﬂ miuldnani Next
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- Trigger 2
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Channel: 1
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Trigger inputl: X
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Priority: L
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Baudrate (9600) ? 115200

I/F Mode (4C) ?

Flow (00} ?

Port No (10001); ? 10001
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SendChar 2 (00} ?
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3.6.4 87U Ethernet Module
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Java source code.

1.

/"
4
/"
/"
i
/"
/"
i
"
/"
/"
"
I
/"
/"
/"
1

C328 source code
C328-7640 Camera Java Applet
XPort serial setting Menu Channel 1/2
Baudrate (115200) ? <--- change from factory settings
I/F Mode (4C) ?
Flow (00) ?
Port No (10001) ?
ConnectMode (C0) ?
Send +++' in Modem Mode (Y)?
Auto increment source port (N) ?
Remote IP Address : (000) .(000) .(000) .(000)
Remote Port (0) ?
DisConnMode (00) ?
FlushMode (80) ? <-—-- change from factory settings
Pack Cntrl (00) ?
DisConnTime (00:00) 2:
SendChar 1 (00) ?
SendChar 2 (00) ?

import java.applet.Applet;

import java.net.*;

import java.awt.*;

public class C328 extends Applet implements Runnable {

public tcpip gtp=null;

public InetAddress target ip=null;

public Image img=null;

public int image count=0, jpeg_size=0;
public byte[] jpeg_data =new byte[0xFFFF];
private volatile Thread th=null;

private int target_port=0, status=-1;



private int i=0, j=0, k=0, loop=0, data_size=0, get size flag=0;
private String str=null;

private byte[] data =new byte[1024];

// Commands of C328-7640 Camera

byte[] sync ={-86,13, 0,0, 0, 0 };//0xAA,0x0D,00,00,00,00

byte[] ack ={ -86,14,13, 0, 0, 0 };//0xAA,0x0E,0x0D,00,00,00

byte[] initial ={-86, 1,0, 7, 7, 7 };//0xAA,0x01,JPEG, size

bytel] package size={ -86, 6, 8, 0, 2, 0 };//0xAA,0x06,512byte

byte[] get picture ={ -86, 4, 5, 0, 0, 0 };//0xAA,0x04,Get Preview Picture

byte[] ack_with_id ={ -86,14, 0, 0, 0, 0 };//0xAA,0x0E,Package ID

bytell ack_last id ={ -86,14, 0, 0, -16, -16 };//0xAA,0x0E,Package LastID
// byte[lreset ={-86,8,0,0,0,0 },/0xAA,0x08,Reset whole system

byte[] Power Off ={-86,9, 0,0, 0, 0 }://0xAA,0x09,

public void init() {
gtp = null; target ip = null;
image count=0;
target_port = Integer.parseInt(getParameter("port munber")); //Get from *.htm]
initial[3]=(byte)(Integer.parselnt(getParameter("image _size")));//Get from * html
// size parameter 3=160*128, 5=320*240, 7=640*480
try { //Get IP-address
target ip = InetAddress.getByName(getCodeBase().getHost());

}
catch (UnknownHostException e){ }

}
public void start(){
if(th==null){
th=new Thread(this); th.start();

t
public void run(){

Thread thisThread=Thread.currentThread();
while( th==thisThread){



if( status==-1){
img=null;
try{
if(target ip !=null){
iflgtp == null){
gtp = new tepip(target_ip, target port);
if{gtp.s 1= null)

status=0;

}

catch(Exception e){ }
repaint();
try{
if{ status==0 ){
/! gtp.bsend(reset);//Send reset
/ thisThread.sleep(3000);
i=0; data=gtp.receives(gtp.length());//buffer clear
while( i<60 ){//sending sync 60 count
gtp.bsend(sync); thisThread.sleep(40);//sending sync & wait
if{ gtp.length(Q)==12 ){
gtp.bsend(ack);/sending sync

status=1; i=60;

catch(Exception e){}
repaint();
try{
if( status==1 ){
i=0; data=gtp.receives(gtp.length());
gtp.bsend(initial);



while( i<2000 ){
thisThread.sleep(2);
if{ gtp.length()>=6 ){
status=2; i=2000;//inital OK

catch(Exception e){}
repaint();
try?
if( status==2 ){
i=0; data=gtp.receives(gtp.length());//buffer clear
gtp.bsend(package size);
while( <2000 )}{
thisThread.sleep(2);
if{ gtp.length()>=6 ){
status=3; i=2000;//inital OK
thisThread.sleep(1000);
/fwait for 1-2seconds befor capturing the first picture

i

2

}
catch(Exception e){}

H/if( status=—=0 )
try{
if{ status==3 ){
i=0; data=gtp.receives(gtp.length());//buffer clear
gtp.bsend(get_picture);//Send get picture
while( <2000 ){
thisThread.sleep(2);



if{ gtp.length()>=12 ){
status—=4; i=2000;//get picture OK

catch(Exception €){}
try{
loop=0; j=0;
while( status==4 ){
data=gtp.receives(gtp.length());//buffer clear
get_size flag=0; i=0; ack_with_id[4]=(byte)loop;
gtp.bsend(ack with id);// send ack with ID
while( <5000 ){
thisThread.sleep(2);
if{ get size flag=0 && gtp.length()}>=4 ){
data=gtp.receives(4);
data_size=((data[3]<<8) & 0xFF00)+(data[2] & OxFF)+2;//+VerifyCode 2byte
if{ data_size > 508 || 2 > data_size ) break;
get size flag=1;
}
if{ get size flag==1 ){
if{gtp.length()>=data_size){
data=gtp.receives(data size),
for(k=0; k<(data_size-2); ++k){
jpeg_data[jl=data[k]; ++i;
}
i=9999;
if( data_size<508 ){

status=5; gtp.bsend(ack last id);



++H;
}
if(i<9999 ) break;
if( loop>100 ) break;
if( j>0xFFFF ) break;
++loop; data=gtp.receives(gtp.length());//buffer clear

}

catch(Exception e){}
if{ status==5 ){
img = getToolkit().createImage( jpeg data ); ++image count;
jpeg_size=j; status=3; repaint();
Yelse{
try{
gtp.bsend(Power Off); thisThread.sleep(50);
if{gtp = null)
gtp.disconnect();
gtp =null;
thisThread.sleep(10000);
}
catch(Exception €){}
status=-1; repaint();
3
}//while( th==thisThread)
}
public void paint(Graphics g){
if( status=—=-1 ){
g.drawString("TCP-IP CONNECT FAIL",10,30);
g.drawString("XPort RESET",10,50);
g.drawString("PORT SENDING FAIL",10,70);
!
if( status=—=0 ){
g.drawString("TCP CONNECTION FAIL",10,30);
g.drawString("PLEASE RESET BUTTOM",10,50);



g.drawString("PLEASE SEE SUPPLY",10,70);
g.drawString("WAIT........... ".10,110);
}
if( status==1 || status==2 )
g.drawString("wait.... load image",10,110);
if( image count>0 && status>=3 ){
g.drawImage(img ,0, 20, this );
if{ (image count % 10)!=0)
str="Port="+target port+"count="+image count+"size="+jpeg size+" byte";
else
st="count="+image count+"size="+jpeg_size+" byte";

g.drawString(str,10,10);

3

public void stop(){
th = null;
if (gtp != null)

gtp.disconnect();

gtp = null;

3

public void destroy(){
th = null;
if (gtp !=null)

gtp.disconnect();

gtp = null;



2.TCP/IP source code

/" There is not support about this program.
import java.*;

import java.lang.*;

import java.net.*;

import java.util.*;

import java.io.*;

/"
// This class opens a TCP connection, and allows reading and writing of byte arrays.
/"
public class tepip{
protected Socket s =null;
public DatalnputStream dis = null;

protected DataOutputStream dos = null;

public tcpip(InetAddress ipa, int port){
Socket s1 =null;
try{ // Open the socket
s1 = new Socket(ipa.getHostAddress(), port);
}
catch (IOException €) {
System.out.printIn("Error opening socket");

return;

s=sl;
try{ // Create an input stream
dis = new DatalnputStream( new BufferedInputStream(s.getInputStream()));
i
catch (Exception ex) {
System.out.println("Error creating input stream");
¥
try{ // Create an output stream

dos = new DataOutputStream( new BufferedOutputStream(s.getOutputStream()));



}
catch (Exception ex) {

System.out.printIn{"Error creating output stream");

public synchronized void disconnect() {
if (s !'=null) {
try{
s.close();

}
catch (IOException e){ }

public synchronized void bsend(byte[] temp){
try{
dos.write(temp, 0, temp.length);
dos.flush();
}
catch(Exception ex) {

System.out.println("Error sending data : " + ex.toString());

public synchronized byte[] receives(int length) {
byte[] retval = new byte[length];
try{
dis.read(retval);
}
catch (IOException e){ }

return(retval);



public synchronized int length(){
int len = 0;
try{

len = dis.available();

}
catch (IOException e){ }

retumn len;

}
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#include <16F876A.h>

#idevice ADC=10

#FUSES
NOWDT,HS,NOPUT,NOPROTECT,NODEBUG,NOBROWNOUT,NOLVP,NOCPD,NOWRT
#use delay(clock=10000000)

#use rs232(baud=19200,xmit=PIN_C6,rcv=PIN_C7)

#define Start 'A'
#define End 'B'
#define LEFT '6'
#define RIGHT '7'
#define UP 'S
#define DOWN '8
#define HOME 'O

/******************************************************************************/

signed int i=0,j=0;
int stepmotor_1{4] = {0x3F,0x6F,0xCF,0x9F} ;
int stepmotor_2[4] = {0xF3,0xF6,0xFC,0xF9};

int16 read0,readl;

int buffer[30],sw_task=0;
int16 ledst=0;

int ledack=0,a;

/******************************************************************************/

#int_rda
void serial_isr()

{

char ch;



static int a;

ch = getc();

switch(ch)
{
case Start:
a=0; sw_task = 0;

break;

case End:
sw_task = buffer[2];

break;

default:

buffer[a++] = ch;

Sk sk stk sk sk sk sk sk sk ok R R R sk s R RSk sk ok sk R AR sk RSk R ek ok /

void Control Stepmotor(int select)
{
if(select==1)
{
if(read0<0x03F0)

{
it
ifi>3)
1=0;
output_B(stepmotor_1[i]);

delay ms(100);



if(select==2)
{
if(read0>0x000F)

{
i
if(i<0)

i=3;

output B(stepmotor 1[il);
delay ms(100);

3

if{select==3)
{
if{read1<0x03F0)
{
A
ifG>3)
=0;
output_B(stepmotor 2[j]);
delay ms(100);

if(select==4)
{
if(read1>0x000F)
{
i
if{j<0)
=3
output B(stepmotor_2[j]);
delay ms(100);



}
if(select==5)
{
if(read0>0x020F)
{
-3
if{i<0)
1=3;
output_B(stepmotor_1[i]);
delay ms(100);
}
if{read0<0x01F0)
{
i+
if(i>3)
1=0;
output_B(stepmotor_1[il);
delay_ms(100);
}
if(read1>0x020F)
{
i
if{j<0)
=3
output_B(stepmotor_2[j]);
delay _ms(100);
}
if(read1<0x01F0)

{
it

if(;7>3)
=0;

output_B(stepmotor_2[j1);



delay ms(100);
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void ledack_st(void)
{

ledst++;
if(ledst>=10000)

{

ledst=0;

ledack++;
if(ledack=1)

{
output_low(PIN_A2);
delay _ms(10);

}

if(ledack==2)

{

ledack=0;
output_high(PIN_A2);
delay ms(10);

}
}

3

/******************************************************************************/

#ZERO RAM

void main(void)

{



int k=0;

delay ms(100);
set_tris_a(0xFF);
set_tris_b(OxFF);

set_tris_c(0xFF);

sw_task =0;

port b pullups(true);

enable_interrupts(GLOBAL);
enable_interrupts(int_rda);
setup_adc_ports(RAO. ANALOG);

setup_adc(ADC_CLOCK INTERNAL);

While(true)
{

set_adc_channel(0); // (ANO or RA0)
delay us(10);

read0 = read_adc();

set_adc_channel(1); /{ (AN1 or RA1)
delay us(10);

readl = read adc();

switch(sw_task)
{
case LEFT:
sw_task=0;
for(k=0;k<3;k++)
{
Control Stepmotor(1);

}
break;



case RIGHT:
sw_task=0;
for(k=0;k<3;k++)
{
Control_Stepmotor(2);

3
break;

case UP:
sw_task=0;
for(k=0;k<3;k++)
{
Control_Stepmotor(3);

}
break;

case DOWN:
sw_task=0;
for(k=0;k<3;k++)
{

Control_Stepmotor{(4);

}
break;

case HOME:

Control_Stepmotor(5);

default:
ledack_st();
}



C328-7640 User Manual

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

4. Apr 12, 2005 — official released v2.1
e Add command to change the light frequency between
50/60 Hz
* Add more descriptions of the resolution selection

5. Aug 19, 2005 - official released v3.0
* Add description of the auto power mode
* Add FAQ section

== COMedia Ltd.
== B AFEAFRAF

Rm 802, Nan Fung Ctr, Castle Peak Rd, Tsuen Wan NT, Hong Kong
Tel: (852) 2498 6248 Fax (852) 2414 3050
Email: sales@comedia.com.hk
hitp://www.comedia.com.hk




=== COMedia Ltd.
== BEAHRERLF C328-7640 USER MANUAL

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.

0oV7640/8 0oV528 UART
VGA Image <:> Compression <:> Host

Sensor Engine
EEPROM
C328 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.

YV V VYVVVYVY Y

System Configuration

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

2. 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.

3.  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.

C328-7640 JPEG Compression Module 2 2004.8.19
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Board Layout

<4— 20mm —Pp
RS-232 A
RS-232 Jjmeee EEPROM
J Heoe oo
3.3V Tx Rx GND 28mm
oVv7640/8 ov528
A\ 4
Top View Bottom View

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

Serial Interface

1.  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 ——Jp»

ERLATN
ond
g
cud
£ng
yud
9Nd
Lug
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.
<4— SYNC Command ——p

| AAh ;1 ODh 115 00 |

" Single

Byte
Figure 4 — RS-232 SYNC command timing diagram
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Command Set

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

Command ID Number | Parameterl | Parameter2 | Parameter3 | Parameterd
Initial AAO1h 00h Color Type RAW JPEG
Resolution Resolution
(Still image
only)
Get Picture AA04h Picture Type 00h 00h 00h
Snapshot AAO05h 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 Ist Divider 2nd Divider 00h 00h
Reset AAO08h Reset Type 00h 00h xxh*
Power Off AA0%h 00h 00h 00h 00h
Data AAOAh Data Type | Length Byte 0 | Length Byte 1 | Length Byte 2
SYNC AAO0Dh 00h 00h 00h 00h
ACK AAOEh Command ID | ACK counter | 00h /Package | 00h / Package
ID Byte 0 ID Byte 1
NAK AAQFh 00h NAK counter | Error Number 00h
Light AA13h Frequency 0Ch 00h 00h
Frequency Type

* If the parameter is OxFF, the command is a special Reset command and the firmware responds to it
immediately.

1. Initial (AAO1h)
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.

1.1  Color Type
C328-7640 can support 7 different color types as follow:

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 Preview Resolution
80x60 01h
160x120 03h

1.3 JPEG Resolution
Since the Embedded JPEG Code can support only multiple of 16, the JPEG preview mode can
support following image sizes. It is different from normal preview mode.

80x64 01h
160x128 03h
320x240 05h
640x480 07h

C328-7640-JPEG Compression-Module 4 2004.8.19
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2.  Get Picture (AA04h)
The host gets a picture from C328-7640 by sending this command.

2.1 Picture Type

Snapshot Picture 0th

Preview Picture 02h

JPEG Preview Picture 05h
3. Snapshot (AAO05h)

3.1

32

4.1

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 (AAO6h)

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.
Byte0 ByteN
ID Data Size Image Data Verify Code
(2 bytes) (2 bytes) (Package size - 6 bytes) (2 bytes)
< Package Size >
ID ->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-2]))

Note: As the transmission of uncompressed image is not in package mode, it is not necessary to
set the package size for uncompressed image. '
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5. Set Baudrate (AAO7h)

5.1

6.1

8.1

82

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 01h 28800 bps 3th 01h

9600 bps bth 0l1h 38400 bps 2fth 01h

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

19200 bps 5th 01h 115200 bps 0th 01h
Reset (AA08h)

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 (AA0Dh)

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.

C328-7640 JPEG Compression Module 6 2004.8.19
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10. 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.
10.1 Command ID

The command with that ID is acknowledged by this command.

10.2 ACK Counter
No use.

10.3 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.

11. NAK (AAOFh)

This command indicates corrupted transmission or unsupported features.

11.1 NAK Counter
No use.

11.2 Error Number

Picture Type Error 01h 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 0fh
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 Flh
Picture Format Error 0%h Send Picture Error F5h
Picture Size Error 0ah Send Command Error fth

12. Light Frequency (AA13h)

The host issues this command to change the light frequency of the C328-7640.

12.1 Light Frequency Type
50Hz 00h
60Hz 01h

C328-7640 JPEG Compression Module 2004.8.19
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Command Protocol
1. SYNC Command

ACK
(AA OE 0D xx 00 00)

SYNC
(AA 0D 00 00 00 00)

2.  Make Connection with C328-7640

C328

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.

s0s0s0csnsscse

> Max. 60 times

ACK
(AA O 0D xx 00 00)

SYNC
(AA 0D 00 00 00 00)

C328+7640 JPEG Compression Module 8
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3. Initial, Get Picture, Snapshot, Set Package Size, Set Baudrate, Reset and Power Off Command

ACK

4.  Getting a Snapshot for RS232
Make sure connection is made before the following communication.
4.1 JPEG Snapshot Picture (eg. 640x480 resolution)

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 OA 01 ~~ ~~ ~~)

Image Data Package
512 bytes, ID: 0000h

Image Data Package
512 bytes, |D: 0001h

The Last Image Data
Package

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

C328-7640 JPEG Compression Module 9 2004.8.19
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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
Y NS snapshot picture
(AA OA 01 ~~ ~~ ~~)

Image Data
whole picture

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

C328-7640 JPEG Compression Module 10 2004.8.19
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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
(AA OA 05 ~~ ~~ ~~)

Image Data Package
512 bytes, ID: 0000h

Image Data Package
512 bytes, ID: 0001h

The Last Image Data
Package

Note:
XX, yy: Don’t care

J

1 frame

~~: Image size returned by C328

C328-7640 JPEG Compression Module
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5.2 Preview Picture (uncompressed preview picture)

ACK
(AA OE 01 xx 00 00)

ACK
(AA OE 04 xx 00 00)

Data
< preview picture > 1 frame
(AA DA 02 ~~ ~~~~)

Image Data
whole picture

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

C328-7640 JPEG Compression Module 12 2004.8.19
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FAQ

Q: What is the power range of the camera module?

A: The rangeis +3.0V - +3.6V.

Q: I want to establish the connection between a PC and the camera module. Is there any
configuration should be done?

A: To connection with a PC, a RS-232 transceiver set-up should be used as a communication
interface.

Q: I have sent an SYNC command to camera, but it has no response. How can I synchronize
with the module?

A: Users should send the SYNC commands one by one continuously until receiving the ACK
and SYNC commands from the module. Normally, 25-60 SYNC commands are required.
After that, users should reply with an ACK command.

Q: What is the baud rate to synchronize with the camera? Will the baud rate change after
SYNC?

A: (328 supports 7200, 9600, 14400, 19200, 28800, 38400, S7600 and 115200bps. Users can
synchronize with the camera at one of the baud rate above. Once synchronizing with camera
successfully, the baud rate will not be changed until users change it with the “Set Baud rate”
command.

Q: When will the baud rate be changed after receiving the “Set Baud rate” command?

A: The baud rate will be changed after the module reply with the ACK command. Users must
use the new baud rate after this.

Q:  After sending “Getpicture” command to the camera, what will the users receive?

A:  After sending "Getpicture" command to the module, users will receive an "ACK", a "Data"
command, "AA 0A 01 XX YY ZZ" telling you the image size, and then the first package of
image data. .

How to use the image size returned? Also, how many packages must be received to get the
captured image?

Users can use the image size to calculate the number of packages will be received

according to the package size set. The equation is shown in the following:

Number of package = Image size / (Package size — 6)

Q: According to the flow diagram, the ACK command for the first package is
AA OE 00 00 00 00 and that for the second one AA OE 00 00 01 00.

Is the third one AA OE 00 00 02 00 or AA OE 00 00 01 01?7

A:  For the third package, it should be AA OE 00 00 02 00. Those for the other package are
shown in the following:

AA OE 00 00 L'L H'H.

L'L is the low byte of package ID
H'H is the high byte of package ID
i.e. ID=H'H L'L in hex

Q:  After synchronization, I got the first picture with too low to too high luminance. What’s
wrong with it?

A:  After synchronization, the camera needs a little time for AEC and AGC to be stable. Users
should wait for 1-2 seconds before capturing the first picture.

Q: What are the formats of the uncompressed pictures?

A: The formats are shown in the following:

2-bit Gray Scale: 2-bit for Y only
4-bit Gray Scale: 4-bit for Y only
8-bit Gray Scale: 8-bit for Y only
12-bit Color: 444 (RGB)
16-bit Color: 565 (RGB)

C328-7640 JPEG Compression Module 13 2004.8.19
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About the Integration Guide

G

This guide provides the information needed to test the XPort™ device server on the
XPort Evaluation Board. This manual is intended for engineers responsible for
integrating the XPort into their product.

Note: This document covers XPort™ Device Server versions XP1001000-01 (XPort-
01), XP1001000-03 (XPort-03), and XP1004000-03 (XPort-485).

w g

Additiona

ocumentation

The following guides are available on the product CD and the Lantronix Web site
(www.lantronix.com)

XPort™ Geftting Started Provides the steps for getting the hardware and
software up and running.

XPort™ User Guide Provides information needed to configure, use,
and update the XPort firmware.

Devicelnstaller User Guide  Provides instructions for using the Windows-
based utility to configure the XPort and other
Lantronix device servers.

Com Port Redirector User  Provides information on using the Windows-
Guide based utility to create a virtual com port.

In addition to this documentation, the supplied CD contains a configurable pins
control web applet that lets you view the state of the configurable GPIO pins. This
applet is provided in the Sample Code and Solutions folder.

For firmware versions 1.3 and earlier, the corresponding applet file is
xptcpetl1102.cob. For later firmware versions (greater than version 1.3), the
corresponding applet file is xpt gpioctl 154.cob.

XPort™ |ntegration Guide 5



The XPort embedded device server is a complete network-enabling solution enclosed
within an RJ45 package. This miniature serial-to-Ethernet converter empowers
original equipment manufacturers (OEMSs) to quickly and easily go to market with
networking and web page serving capabilities built into their products.

The XPort contains Lantronix’'s own DSTni controller, with 256 Kbytes of SRAM,
2 Kbytes of boot ROM for the XPort-01 or 16 Kbytes of boot ROM for the XPort-03 or
greater, and integrated AMD 10/100 PHY.

The XPort also contains the following:

&

* & & & & ¢

&

3.3-volt serial interface

All /O pins are 5V tolerant (XPort-03 or greater only)
4-Mbit flash memory

Ethernet magnetics

Power supply filters

Reset circuit

+1.8V regulator

25-MHz crystal and Ethernet LEDs

The XPort requires +3.3-volt power and is designed to operate in an extended
temperature range (see technical data).

XPort

slock Diagr

Figure 2-1. Side View of the -03 XPort

!,

| MAGNETICS L—_»ig( [Jueos
il o —

| Dsmi Ex |: RJ45

CMOS IO||RESET +3.3VDC|
T “ H ‘_H'i T —="

The following drawing is a block diagram of the XPort showing the relationships of the
components.
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Description and Specifications

Figure 2-2. XPort Block Diagram

: 1.8V Power | *1.8V
13,3V Supply
Filter
1 +3.3V
OND —-  peg 333V Digtal
138 3| Inerface Analog vy
eset = ] TXD, RXD
Data Out -2 s RTS
Data In 2. ¢ e o Ethernet
RTSICP1 8 OTR P TX, TX P
] —» CTSDCD | ! agnetios | contacts
DTRICP2 «— | R, RX- J PR
CTS/DCDICP3 « 2 s L
: DSTni ¢
Resat B PHY
Serial cs
a - a
st PSR S o
Flash: [ M3k Crystal
> MISO

—
W

Interface

The XPort has a serial port compatible with data rates up to 920 kbps (in high-
performance mode) for the XPort-03 and greater, and at 230 kbps for the XPort-01.
The serial signals (pins 4-8) are 3.3V CMOS logic level (5V tolerant for the XPort-03
and greater only). The serial interface pins include +3.3V, ground, and reset. The
serial signals usually connect to an internal device, such as a UART. For
applications requiring an external cable running with RS-232 or R§422/485 voltage
levels, the XPort must interface to a serial transceiver chip. We supply an RS-232
transceiver on the XPort Evaluation Board for this purpose. There is an XPort option
available for interfacing with RS422/485.

Table 2-1. PCB Interface Signals

Signal Name Primary Function

GND 1 Circuit ground

3.3V 2 +3.3V power in

Reset 3 External reset in

Data Out 4 Serial data out (driven by DSTni’s built-in UART)
Data In 5 Serial data in (read by DSTni’s buili-in UART)
CP1/RTS 6 CP1 can be configured as follows:

(Configurable Pin 1) « Flow control: RTS (Request to Send) output driven

by DSTni’s built-in UART for connection to CTS of
attached device.

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

XPort™ Integration Guide 7
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Signal Name

CP2/DTR
(Configurable Pin 2)

XPort
Pin#

7

Primary Function

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.

CP3/CTS/DCD
(Configurable Pin 3)

CP3 can be configured as follows:

e ¢ Flow control: CTS (Clear to Send)
input read by DSTni’s built-in UART
for connection to RTS of attached
device.

e o Modem control: DCD (Data Carrier
Detect) input read by DSTni’s built-in
UART for connection to DTR of

attached device.
e Programmable input/output: CP3 can be driven or
read through software control, independent of serial
port activity.

XPort™ Integration Guide
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Ethernet Interface

The Ethernet interface magnetics, RJ45 connector, and Ethernet status LEDs are all
in the device server shell.

Table 2-2. Ethernet Interface Signals (Industry Standards)

Signal Name DIR Contact Primary Function

TX+ Out 1 Differential Ethernet transmit data +
TX- Out 2 Differential Ethernet transmit data -
RX+ In 3 Differential Ethernet receive data +
RX- In 6 Differential Ethernet receive data -
Not used 4 Terminated

Not used 5 Terminated

Not used 7 Terminated

Not Used 8 Terminated

SHIELD Chassis ground

EDs

The XPort contains the following LEDs:

4 Link (bi-color, left LED) — XPort-03 and greater only
% Activity (bi-color, right LED)

Figure 2-3. XPort LEDs

LEFT RIGHT
LED \ / LED
[ 1\
T
CONTACT 8 CONTACT 1

o oot
SHIE@b MH‘H‘”H ‘ﬂIELD TAB

Table 2-3. XPort LED Functions (XPort-03 and greater only)

Link LED Activity LED

Left Side Right Side
Of NoLink | | OF | Mo Actwity
Amber 10 Mbps Amber | Half Duplex
Green 100 Mbps Green | Full Duplex
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The XPort dimensions are shown i

n the following drawings.

Figure 2-4. Front View
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Figure 2-5. Bottom View
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Figure 2-6. Side View
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Description and Specifications

Recommended PCB Layout
The hole pattern and mounting dimensions for the XPort device server are shown in
the following drawing. For proper heat dissipation, it is recommended that the PCB

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.

Figure 2-7. PCB Layout

Shield Tab
2X £90.063 [1.60 i)

8% $6.035 [0.90 mm

2X $0.12818.25 mm]\

b-2X 0.427 [10.85 mmj—|

4X 0.677 [17.20 mm)

4X 0777 [19.74 ram

0,074 [1.88 mm
0,141 {3.58 mmj

2X 0896 (22.75 mm
1.235{23.90 mm}

Product Information Label

The product information label contains important information about your specific unit,
such as its product ID (name), bar code, part number, and Ethernet (MAC) address.
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Description and Specifications

Figure 2-8. Product Label

LTRX Xrort

LMRANIAN]

0-20-44-82-55-Ch

MAC Address

Part Number XP1001000-03 Rev. A1+—— Revision
Patent Pending 04W24— Manufacturing Code
Made In Talwan
Technical Specifications

Table 2-4. Technical Specifications

Catego Description

CPU, Memory Lantronix DSTni-EX 186 CPU, 256-Kbyte zero wait state SRAM, 512-Kbyte flash,
2-Kbyte boot ROM (XPort-01), 16-Kbyte boot ROM (XPort-03 and greater)

Firmware Upgradeable via TFTP and serial port

Reset Circuit Internal 200ms power-up reset pulse. Power-drop reset triggered at 2.6V. External
reset input causes an internal 200ms reset.

Serial Interface CMOS (Asynchronous) 3.3V-level signals

Rate is software selectable:
XPort-01: 300 bps to 230400 bps
XPort-03 and greater: 300 bps to 921600 bps

Serial Line Formats Data bits: 7 or 8
Stop bits: 1 or2
Parity: odd, even, none

Modem Control DTR/DCD, CTS, RTS

Flow Control XON/XOFF (software), CTS/RTS (hardware), None

Programmable 1/0 3 PIO pins (software selectable), sink or source 4mA max.

Network Interface RJ45 Ethernet 10Base-T or 100Base-TX (auto-sensing)
Compatibility Ethernet: Version 2.0/IEEE 802.3 (electrical), Ethernet |l frame type

Protocols Supported  ARP, UDP/IP, TCP/IP, Telnet, ICMP, SNMP, DHCP, BOOTP, TFTP, Auto IP,
SMTP, and HTTP

LEDs 10Base-T and 100Base-TX Link Activity, Full/half duplex. Software generated
status & diagnostic signals can optionally drive external LEDs through CP1 & CP3.
Management Internal web server, SNMP (read only)
Serial login, Telnet login
Security Password protection, locking features, optional Rijndael 256-bit encryption

Internal Web Server  Serves static web pages and Java applets
Storage capacity: 384 Kbytes

Weight 0.34 oz (9.6 grams)
Material Metal shell, thermoplastic case
Temperature Operating range:

XPort-01: -40°C to +85°C (-40°F to 185°F)
XPort-03 and greater: -40°C to +85°C (-40°F to 185°F) normal mode,
-40°C to +75°C (-40°F to 167°F) high-performance mode

Shock/Vibration Non-operational shock: 500 g's
Non-operational vibration: 20 g's
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Description and Specifications

Category Description
Warranty One year limited warranty (-01 models)

Two year limited warranty (-03 models)

Included Software Windows™ 98/NT/2000/XP-based Device Installer configuration software and
Windows™-based Com Port Redirector

EMI Compliance Radiated and conducted emissions - complies with 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
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The XPort Development Kit includes everything you need to begin to integrate the
XPort into your product design.

Contents of the Kit

The development kit contains the following items:

% XPort Evaluation Board

XPort Device Server

+5VDC Universal Power Supply with snap-fit plugs for different countries
RS-232 cable, DBOM/F

CAT5e UTP RJ45M/M Ethernet cable

CD with software utilities and documentation (in PDF format)

Serial adaptor, 25-pin to 9-pin

¢ ¢ & & & @

Evaluation Board Description

The XPort Evaluation Board provides a test platform for the Lantronix XPort device
server.

The XPort Evaluation Board supplies an RS-232 serial interface to 3.3Y CMOS level
interface connection for the XPort. It also supplies the XPort device server with
+3.3V. Evaluation board controls include a programmable logic device (PLD), reset
push button switch, DIP switch, timer circuit, and reset circuit.

In addition to the status LEDs on the XPort, the evaluation board contains multiple
LEDs. The power supply drives the red LED. The PLD drives the remaining LEDs; in
the basic mode of operation, these LEDs indicate whether the RS-232 interface is

XPort™ Integration Guide 14



Development Kit

valid, whether the serial interface transmit data and serial interface receive data are
active, and the state of the three configurable pins, CP1, CP2, and CP3.

The PLD and a six-position DIP switch control the evaluation board mode of
operation. The switch outputs are inputs to the PLD to select the desired mode of
operation.

Evaluation Board Block Diagram

D2
R R | ©
PIO Leo

4 N

3.3v
J1
POWER 4——j

RTS
DTR
CTS/DCD

LEDs O
S TP13

TP

DB-9F
XPort l rxorxo?| RS232 %™
= e [ e 1O

PLD
RESET
RESET DIP ‘—l "3
o SWITCH| | SWITCH O
W Wi

Major Components
The major components of the evaluation board include:

> PADS

RS-232 transceiver

Universal Power Adapter

Reset switch

DIP switch

DBS9 interface connector (DCE)
Test points to monitor all XPort pins

6-pin header (JP4) for connecting user devices or circuits to CP1, CP2, and
CP3.

% Power, signal ground, and reset inputs are also available on JP4.

¢

¢ v ¢ ¢ ¢ ¢

Serial RS-232 Interface

The RS-232 level serial interface is implemented with a transceiver that converts
3.3V CMOS levels to RS-232 levels. A straight-through serial cable with 9-pin
connectors (M/F) is all you need to connect to a DTE device such as a PC.

The table below lists the RS-232 signals. Note that XPort signal pins 6, 7, and 8 are
configurable pins you can optionally set for functions other than RS-232 control. The
configuration DIP switch determines whether or not to route the XPort configurable
pins to the RS-232 converter.

Table 3-1. RS-232 Signals

XPort Signal XPortPin# Direction DB9Pin# DTE Device Signal
DTR 7 Out 1 DCD
Data Out 4 Out 2 RXD
Data In 5 In 3 TXD
DCD 8 In 4 DTR
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XPort Signal XPortPin# Direction  DB9Pin# DTE Device Signal

Ground 1 - 5 GND
CTS 8 In 7 RTS
RTS 6 Out 8 CTS

Configuration Switch

HMets: The supplied CD contains a configurable pins control web applet that
lets you view the state of the configurable GPIO pins. This applet is provided
in the sample Code and Solutions folder.

§-232 Port

The evaluation board uses a TI SN75C3238 IC to convert all RS-232 interface
signals to 3.3V CMOS-level XPort signals.

We selected the interface IC for its capability of true RS-232-level performance from
a +3.3V power source and for its 15 kV ESD protection. The part also includes an
RS-232 valid output that lights an LED by means of the PLD circuit.

er Supply

The evaluation board contains a +3.3V regulator that receives input power by means
of a 2.5mm input power jack. The input power should be 5VDC from a regulated DC
source. The evaluation kit provides a +5VDC power module.

We recommend that you also connect the evaluation board to an earth ground. You
can use the chassis ground rectangle (copper tape), TP7, or the shell of the DB9
connector.

General Control PLD

The purpose of the PLD is to provide general evaluation board mode control and
LED signal-level monitoring. The PLD works with the 6-position mode control switch
(SW1) and the timer and reset circuits to provide mode control.

The PLD is a Lattice ISPLSI2032VE part, which is contained in a 48-pin TQFP
package. This part contains 32 I/O and 32 microcells and is in-circuit programmable.
A 1x8-pin header (JP3) provides for standard Lattice in-circuit programming.

Switch module SW1 contains six independent switches for configuring the PLD on
the evaluation board. The PLD controls how the signals from the XPort are routed on
the evaluation board. Positions 1 and 6 are for self-test. Positions 2 through 5 are for
configuring XPort pins for various operations.

Three XPort pins are configurable pins. You can configure these pins for hardware
flow control or as LED status indicators on the evaluation board. For information
about configuring these pins, see the XPort User Guide.

On the evaluation board, configurable pins are shown as CP1, CP2, CP3, and SW1
switch positions are shown as SW1-1 through SW1-6.

Mofs: In the following sections, the terms LED1 and LED3 refer to diagnostic
modes. You can put control of two of the XPort pins into these modes.

16
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Table 3-2. Configuration Switch Settings

SW1 POS Function

1 |ON [SW1-1 and SW1-6 ON for self-test mode. (Factory test)

OFF |Normal mode.

6 |ON [SW1-1 and SW1-6 ON for self-test mode. (Factory test)

OFF |Normal mode.

2 |OFF |XPort CP1/RTS {pin 6) is connected to the RS-232 transceiver, which
connects to the CTS of an attached device through DB9 pin 8. Use this setting
if CP1 is set up for hardware flow control.

ON |XPort CP1/RTS (pin 6) is not connected to an RS-232 transceiver. Use this
setting if CP1 is set up as an IN1, OUT1, or LED1.

3 |OFF |XPort CP2/DTR (pin 7) is connected to the RS-232 transceiver, which
connects to DCD of an attached device through DB9 pin 1. Use this setting if
CP2 is set up for hardware handshaking.

ON |XPort CP2/DTR (pin 7) is not connected to the transceiver. Use this setting if
CP2 is set up as an IN2 or OUT2.

4 |OFF {[Use this setting when XPort CP3/CTS/DCD (pin 8) is set up for hardware
handshaking. With SW1-5 configured appropriately, CP3 will connect to DTR
of an attached device.

ON  |Use this setting when XPort CP3/CTS/DCD (pin 8) is set up for hardware flow
control. With SW1-5 configured appropriately, CP3 will connect to RTS of an
attached device.

5 |OFF [XPort CP3/CTS/DCD (pin 8) is connected to the RS-232 transceiver, which
connects to either the DTR (DB9 pin 4) or the RTS (DB9 pin 7) of an attached
device, depending on the setting on SW1-4. Use this setting if CP3 is set up
for hardware flow control.

ON [XPort CP3/CTS/DCD (pin 8) is not connected to the transceiver. Use this

setting if CP3 is set up as an IN3, OUT3, or LEDS.

SW1-2 Options

SW1-2 controls the routing of the CP1/RTS (configurable pin 1) signal from the
XPort. CP1 is connected to pin 6 of the XPort and can be software configured as

CTS,

IN1, OUT1, or LED1. SW1-2 is an input to the PLD, which does the actual

switching. The drawings represent the logical switching function.

In this drawing, SW1-2 is OFF, which connects XPort pin 6 to the RS-232
transceiver. The XPort configurable pin 1 (CP1) is configured for CTS.

Figure 3-1. SW1-2 OFF

. Sy1-2
*Port PLD
CP1/RTS /)/Cxér :
RTS — 124 Rozm L1282 ”

IN1 Cﬂ‘
oOuTi ﬁ
LED1 33
IP4. FID ——-—-I CP1 LED pB9

In the next drawing, SW1-2 is ON, which disconnects pin 6 from the RS-232
transceiver. The XPort configurable pin 1 (CP1) is configured for LED1.
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Figure 3-2. SW1-2 ON
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When configurable pin 1 is configured for LED1, it functions as a status indicator for
the serial port.

Table 3-3. CP1 Status Indicator

Condition CP1:LED State
Idle channel Solid on

Connected to network |4 blinks every 4 seconds

CTS and RTS work together for hardware flow control. Configure CP3 as RTS when
CP1 is configured as CTS. Select hardware flow control as described in Flow in the
XPort User Guide. See the Device Installer User Guide for information on configuring
CP1 as IN1 or OUT1.

SW1-3 Options

SW1-3 controls the routing of the CP2/DTR (configurable pin 2) signal from the
XPort. CP2 is connected to pin 7 of the XPort and can be software-configured as
DCD, IN2, or QOUT2. SW1-3 is an input to the PLD that does the actual switching. The
drawings represent the logical switching function.

In this drawing, SW1-3 is OFF, which connects XPort pin-7 to the RS-232
transceiver. The XPort CP2 is configured for DCD.

Figure 3-3. SW1-3 OFF

W3

XPort RLD™

CR2/DTR ’)/D&
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IN2 Q
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33
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HEADER

In the drawing below, SW1-3.is ON, which disconnects XPort pin-7 from the RS-232
transceiver. The XPort CP2 is configured for OUT2.

Figure 3-4. SW1-3 ON

Si-3
¥Port ALD
CR/0TR Off
T2 —F—s O Reza |—Eb 1 o1
N2 .
DTR 0N
. 3
4F4. FID P2 LED oea
HEADER .

See the Device Installer User Guide for information on configuring CP2 as IN2 or
ouT2.
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SW1-4, SW1-5 Options

SW1-5 controls the routing of the CP3/CTS/DCD signal from the XPort. CP3 is
connected to pin 8 of the XPort, and you can software configure it as RTS, LEDS3,
DTR, IN3, or OUT3. With SW1-5 in the OFF position, the CP3 signal is routed to
SW1-4. SW1-4 and SW1-5 are inputs to the PLD, which does the actual switching.
The drawings represent the logical switching functions.

CP3 options are a little more complicated because both SW1-4 and SW1-5 are used
in the configuration setup. In this drawing, SW1-5 is OFF, which connects XPort pin-8
to the RS-232 transceiver. The XPort CP3 is configured for RTS. SW1-4 is ON,
routing the signal from XPort pin-8 to P1 pin-7 (RTS).

Figure 3-5. SW1-5 OFF and SW1-4 ON
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In the next drawing, SW1-5 is ON, which disconnects XPort pin-8 from the RS-232
transceiver. The XPortCP3 is configured for LED3.

Figure 3-6. SW1-5 ON and SW1-4 ON
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When CP3 is configured for LED3; it functions as a diagnostic indicator. The LED3

signal in combination with the LED1 signal indicates diagnostic information as shown
in the following table.

Hote: CP1 must be configured for LED1, and CP3 must be configured for
LEDS3 for diagnostic mode.

Table 3-4. LED States

Condition CP3 LED (LED3 CP1 LED (LED1
No errors OFF ON

Network controller error ON Blink 3x/4 sec OFF
Duplicate IP address present ON Blink 5x/4 sec OFF
No DHCP response Blink 2x/sec Blink 5x/4 sec OFF
Setup menu active Blink 2x/sec See Note.
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#ote: During a Telnet connection, CP1 LED (LED1) is ON. For a serial port
connection, CP1 LED (LED 1) blinks for 2 seconds, then OFF for
2 seconds. (It appears as 4 blinks, then OFF for 2 seconds)

CTS and RTS work together for hardware flow control. Configure CP3 as RTS when
CP1 is configured as CTS. Select hardware flow control as described in Flow in the
XPort User Guide.

See the Device Installer User Guide for information on configuring CP3 as IN3 or
OUTS3. JP4 can be used to monitor XPort pins 6 (CP1), 7 (CP2), and 8 (CP3). You
can also use it to connect external circuitry or LEDs to the evaluation board.

Figure 3-7. JP4 Configurable Pins Interface Header Footprint
2 4 6

ol
n-‘
o
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U
)
Table 3-5. JP4 Connections

JP4Pin# Connects To

1 3.3V
XPort pin 7, CP2

Signal ground
XPort pin 6, CP1

External reset — XPort pin 3
XPort pin 8, CP3

D G A WO

The timer circuit is a National LMC555 IC. Its purpose is to generate a timer clock
(approximately 10 counts per second). This clock is routed to the input clock pin of
the PLD to be used for state machine and counter functions.

20
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Component Identification

Figure 3-8. Board Layout
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Table 3-6. Board Components
Label Function | Label  Function
P1 RS-232 interface. DBOF connecior TP1 NA
J1 +5VDC input connector TP2 NA
SC1 NA TP3 NA
SWi1 Mode switch TP4 NA
SwW2 Reset switch TP5 Chassis ground
D2 XPort power (red) (LED) TP6 Chassis ground
D4 RS-232 valid (green) (LED) TP7 Chassis ground
D5 RXD active (green) (LED) TP8 XPort 3.3VDC (3V3)
D6 TXD active (green) (LED) TP9 Signal ground
D7 CP1- XPort pin 6 goes low (LED)
D8 CP2- XPort pin 7 goes low (LED) TP11 XPort pin 5, data in
D9 CP3- XPort pin 8 goes low (LED) TP12 | XPort pin 3, reset
JP3 Programming for PLD TP13 | XPort pin 4, data out
JP4 Configurable pins interface header connector | FP1 XPort solder pads
JP5 Factory test — no connector
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The following example illustrates a connectioﬁ between the XPort-485 to an external
transceiver IC:

OEM EQUIPMENT
3.3V

T

XPort 485 (GND)

&

illl———-

&

RX

AD3485

* Ay prieeaf O OP2 er OP3 ca b used 1 nontiod the TX enable.
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Compliance Information

(According to ISO/IEC Guide 22 and EN 45014)

Manufacturer’s Name & Address:

Lantronix 15353 Barranca ParkWay, Irvine, CA 92618 USA

Declares that the following product:

Product Name Model: XPort Embedded Device Server

Conforms to the following standards or other normative documents:
Electromagnetic Emissions:

EN55022: 1998 (IEC/CSPIR22: 1993) Radiated RF emissions, 30MHz-1000MHz
Conducted RF Emissions — Telecom Lines — 150 kHz — 30 MHz

FCC Part 15, Subpart B, Class B

IEC 1000-3-2/A14: 2000

IEC 1000-3-3: 1994

Electromagnetic Immunity:

EN55024: 1998 Information Technology Equipment-Immunity Characteristics
Direct ESD, Contact Discharge

Indirect ESD

Radiated RF Electromagnetic Field Test

Electrical Fast Transient/Burst Immunity

RF Common Mode Conducted Susceptibility

Power Frequency Magnetic Field Test

Manufacturer’s Contact:

Director of Quality Assurance, Lantronix

15353 Barranca Parkway, Irvine, CA 92618 USA
Tel: 949-453-3990

Fax: 949-453-3995
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Warranty

Lantronix warrants each Lantronix product to be free from defects in material and
workmanship for a period of ONE YEAR (-01 models) or TWO YEARS (-03 models).
During this period, if a customer is unable to resolve a product problem with Lantronix
Technical Support, a Return Material Authorization (RMA) will be issued. Following
receipt of a RMA number, the customer shall return the product to Lantronix, freight
prepaid. Upon verification of warranty, Lantronix will -- at its option -- repair or replace
the product and return it to the customer freight prepaid. If the product is not under
warranty, the customer may have Lantronix repair the unit on a fee basis or return it.
No services are handled at the customer's site under this warranty. This warranty is
voided if the customer uses the product in an unauthorized or improper way, or in an
environment for which it was not designed.

Lantronix warrants the media containing its software product to be free from defects
and warrants that the software will operate substantially according to Lantronix
specifications for a period of 60 DAYS after the date of shipment. The customer will
ship defective media to Lantronix. Lantronix will ship the replacement media to the
customer.

In no event will Lantronix be responsible to the user in contract, in tort (including
negligence), strict liability or otherwise for any special, indirect, incidental or
consequential damage or loss of equipment, plant or power system, cost of capital,
loss of profits or revenues, cost of replacement power, additional expenses in the use
of existing software, hardware, equipment or facilities, or claims against the user by
its employees or customers resulting from the use of the information,
recommendations, descriptions and safety notations supplied by Lantronix. Lantronix
liability is limited (at its election) to:

¢ Refund of buyer's purchase price for such affected products (without
interest).

% Repair or replacement of such products, provided that the buyer follows the
above procedures.

There are no understandings, agreements, representations or warranties, expressed
or implied, including warranties of merchantability or fitness for a particular purpose,
other than those specifically set out above or by any existing contract between the
parties. Any such contract states the entire obligation of Lantronix. The contents of
this document shall not become part of or modify any prior or existing agreement,
commitment or relationship.

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