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Ethernet Camera
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Abstract

This project mainly states about perspective usage of CMOS Camera module. The
system is controlled by a microcontroller which is able to transmit pictures with resolution up to
640x480 pixels via a Local Area Network. This project can lead to many devices such as a

security system, etc.
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2. Command Timing Diagram

by . %) 1 o n‘; T J
92152nOUAW 6 Single Byte uAFIDE13AITI SYNC #in 1111

< SYNC Conunand >
i
i AAh 7 ODh g';OOhé;OOh;gOOhg;OOh
i 3 i i i 3

i : i i
i i ; : i

| i é %
3 i HE it P i

* Single |
Byte

2.3 52UUMES

M15199 2.1 uarReyR

4
[

Mdanaiuayunsv

Y

b =
TUVDINABIUN

g‘ﬂ‘ﬁ 2.3 uaag RS232 SYNC Command Timing Diagram
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[

o

mua 11 s

Command ID Number | Parameter! | Parameterl | Parameter3 | Parameterd
Initial AAOQlh 00h Color Type RAW JPEG
Resolution Resolution
(Still image
only)
Get Picture AAMK Picture Type 00h 00k 00h
Snapshot AAOSh Su..shot Type | Skip Frame Skip Frame 00h
Low Byte High Byte
Set Package AAOGh 08h Package Size | Package Size 0Ch
Size Low Byte High Byte
Set Baudrate AA07h 1st Divider 2nd Divider 00h 00h
Reset AA08h Reset Type 00h 00h xxh*
Power Off AA09h 00h 00h 00h 00h
Data AAOAQ Data Type | Length Byte 0 | Length Byte | | Length Byte 2
SYNC AAODI 0Ch 00h Q0h 00h
ACK AAOEL Command ID | ACK counter | 00h / Package | 00h / Package
ID Byte 0 ID Byte 1
NAK AAOQFL 00h NAK counter | Error Number 00h
Light AAl13N Frequency 00h 00h 00h
Frequency Type

¥ If the parameter 1s OXFF. the command is a special Reset command and the firmware responds to it

immediately.




1. §AMFUIHAY (Initial)

Aldauannsadanuiioiivuam vuiavenw dnuasd naeninluga C328
Tasumdsdrnzdeiidineuiy ACK defldnuiamarailng Tuga €328 sxdesmidanoy
71 NACK

o

o = o a4y
1.1 anyzvadd ﬁ']ﬂJ"lﬁﬂTJi’Uﬂ‘lﬂ 6 ANy

2-bit Gray Scale 01h
4-bit Gray Scale 02h
8-bit Grav Scale 03h
12-bit Color 05h
16-bit Color 06h
JPEG 07h

1.2 ANUALDUALILL Preview

30x60 Olh
160x120 03h

1.3 awravouaila’lvd

80x64 01h
160x128 03h
320x240 05h

640x480 07h



2. MAISUMN (Get Picture)

vy ¥ Yo & A A A w o
Aléansaldmdamariiieidondneazasfunw

Snapshot Picture 01h
Preview Picture 02h
JPEG Preview Picture 0Sh

3. MN01Nn3I (Snapshot)

1 3
Qo

c328 annsafunniie1d Tasezifulutivives (Buffer) e lasumidail

o 1 o
3.1aNHUSUDININDULGT

Compressed Picture 0Ch
Uncompressed Picture 01h

3.2 Mnunse Jaaduunsy

o
msmruadiduvewsuamnsamrualédnounsiiudanua o dudull
4. MHUAVUIAVBIHALNN (Package Size) Tuvoya

i i e o “‘J { y !
Aldannsenldounavesdoyanniinzsuld Tasmdaufounuavesdoyagnds

' o T o w . o o} =
NDUN IS TIN TN Snapshot M350 Get picture udnzdunamuviiavesnmlisulas
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ﬂuWﬂﬂﬂﬂWﬁﬂ VUIALITUAUVOINTINAD 64 l'l'l.lfv'l ﬂ1ﬂ1ﬂqﬂﬂ® 512 "lllﬂ

Byte0 ByteN
iD Data Size Image Data Verify Code
{2 bytes) {2 bytes) {(Package size - 6 bytes) (2 bytes)
< Package Size >
1D > IR AUAAIRIVBIN AR SUADIN 0 vBTayANTN
Data Size —> yupvesdeyaniwluWaeiu
Verify Code > iilulfansndudenanain

'o | -3 ' s 4 Ll
veme - lusuiludessmuasvesWagiiiong 1 Uncompress Mode

5. N13A3A Baud rate

'
ar

dldmusasvuasasimsdadoya ldmumdandmuall A lTugaszaseduda
L) 1 = d‘ r d’l
MsavesyaeIsunNIzilaniosnumaane i

1 ¥
A13199 2.2 LEAINI15AIAT Baud rate

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 0lh
9600 bps bfh 01h 38400 bps 2fh 0lh
14400 bps 7th 0lh 57600 bps 1fh 01h
19200 bps sfh 01h 115200 bps 0fh 0lh

6.34%0 (Reset) (AA08h)

] 1
AlenunsoninisSian (Reset) Aaofdaidl

]
as

» ¥
00h WINT 3R NITLVVIIUNINTEUIUNITNINY (State Machines) A1 1498184 01h

ilx?scnmnwwﬂs:mumiﬁwm



73)afMaaa1u (Power off) (AA0%)

1 Ed
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o 1 4 o o ) o o
ginssiazeglu Sleep Mode i lasumdaiisunanaz lamds sync uda 145 Ack

[ d T =
ndvngilnsaiszegluaniizldauilng
8. ¥Hiaveatoya (AAOAR)

Huirdafivenyiia Anuen uazvinavesdoyanim

Data Type
Snapshot Picture 0lh
Preview Picture 02h
JPEG Preview Picture 05h

& T 1 o
anuevedeyanmludnuueaien szegilszinm 3 lud

9. SYNC (AAODh)

] [] » [ ] »
WuddaienisiFoudeszningldauayd Tugandes €328 odshidaiindqoe

1
@

1@suf1ds ACK aaundu

10. ACK (AAOEh)

0 o ¥ s o a o o o o o w o W o
ﬂ']ﬁﬂﬁﬁjuﬂ']ﬂ ‘VI!!?WNﬁﬂﬂ?‘lﬂﬂ‘]ﬁ‘ﬂﬁlﬂﬂﬂ'ﬁﬂ’lluuﬂ’]'ﬁ‘ﬂﬂﬂﬂ’lﬁﬂ Lﬂﬁﬂuﬂ‘lﬁﬁﬂﬂﬂﬁu
o o ¥

M1&5uddandn

10.1 184 ID (Command ID)

Yo ¥d

dufdmevaussildsuinerinldds D ud
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10.2 ACK Counter
Wudrdan 11414
10.3 Package ID

o o o ~ ¢ o o o
ﬂWﬁ\iﬁlﬁ]ﬁjﬁuﬂﬂﬂUWﬂﬂﬂzu 2 11.‘1JE51 NISUTAINITUDN Package 1D uaﬂuu%xgﬂmm

11 00h

11. NCK (AAOFh)
d o o o . Y o w
WUMANLEAIDINNUAMHAIVOIRF

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 Picttwe Not Ready 0fh
Send Picture Timeout 05h Transfer Package Number Error 10k
Unexpected Command 06h Set Transfer Package Size Wrong 1ih
SRAM JPEG Type Ervor 07h Commmand Header Error Foh
SRAM JPEG Size Error 08h Command Length Error Fih
Picture Format Error 09h Send Picture Error F5h
Pictuge Size Error Oah Send Command Error fih

12. ANNOVBWEIT 4 (AA13h)

Light Frequency Type
50Hz 0Ch
60Hz 01h
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2.4 UHADUN5IHYDIA NI (Command Protocol)

1. SYNC Command

>
< ACK C328R
(AA OE 0D xx 00 00)
< SYNC
(AA 0D 00 00 00 00)
>

2. MMsisauan

dlllrlﬂlw 3
13

1 v v 1
ndoseziimasounsiio AU 1§ SYNC o9l 25 sdaazunazasnz 145y
r ' F 1
MAWBUTY ACK naLa nazSudids SYNC gega 60 a5 a1de liideudonansinnms

1 T a
o ilgyn
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>
>
> Max. 60 times
:
:
> )
< ACK
(AA OE 0D xx 00 00)
< SYNC
(AA 0D 00 00 00 00)
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3. ANHMENISAIRITIA1

< ACK

Y v = o/ 1 o a
4, GI’JGU'Nﬂ'IS!‘UEJqu%I’ﬂﬂ']SSUﬂ'lWﬂ'lUl.'i’J ANUOZIDYR 640 x 480 ﬁﬂl"b’ﬁ(Pixel)

>
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}
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Data
snapshot picture
(AA QA 01 ~~ ~~ ~~)

image Data Package
512 bytes, 1D 0000h

Image Data Package
512 bytes, ID: 000th

The Last image Data
Package

> Note:
XX. yy: Don’t care
~~: Image size returned by C328R
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Y L] = ¥ 14 o
ﬂ'JBEJ'Nﬂ"IiL"UUHIﬂﬂLLU‘U Snapshot Ly ]Jvlll‘]J‘lJE)ﬂ

ACK
(AA OE 01 xx 00 00)

ACK
(AA OE 05 xx 00 00)

ACK
(AA OE 04 xx 00 00)

Dala
* snapshot picture
(AA DA D1~~~ =)

Image Data
whole picture

>

Note:
XX, zz : Don’t care
~~: Image size returned by C328R
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os r = ¥ o A ' ra or
5. g20819Mseu TAASUA TN 79 launuuan ll‘]J‘]J'hJ'U']J?Jﬂ

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
' (AABA D5 ~~ ~~ ~~)

Image Data Package
512 bytes, 1D: 0000 1 frame

image Data Package
512 bytes, ID: 0001h

The Last Image Data
Package

»  Note: }
XX, yy: Don’'t care
~~ Image size retuimed by C328R
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ACK
{AA OE 01 xx 00 00)

ACK
(AA OE 05 xx 00 00)

ACK
{AA OE 04 xx 00 00)

Data
< snapshot picture
(AADA DT ~~ ~~ ~=)

Image Data
whole picture

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

82467
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2.5 The Xport (Serial to Ethernet)

—woeres e
[ FLASH }szgrgf 1 g

DSTni -EX

[CMOS 10/ RESET[+3.3VDC]

o

511 2.4 dAumzyDa XPORT

516z B8AY0I XPORT
d 4 o o o

Xport (HugunsainlFamluse v Net work ‘18 Tavauysei lasdgilnsaignussylu
o o & o 4 4 ﬂ
Waquuu RJ45 ginsal Xport Hifluginsalfvinadniiawsamlasszuveynsuiiuszuy

' a A 1 ' o =

n3ov1wneadn 18 Feaunsonide 184w uazeausoruiiu Web Sever 1dondnu

7l Xport 1lsznoud18dInIAUYEILTEN Lantronix 194 F91l5znouUfI8 SRAM
YA 256 Kbytes anunsndadoyalussumniovienioadiu 10/100 Mbps

[

= = d’
FWaLIDUAYDI Xport UAIH

1. gnsauswlugiiuuves R4S

2. aunsodiuihliEvines(web Sever) 1a Taoasysel
3. dedoyada Tulald 10/100 mnzlinfoIuri(Mbps)
4. 1411 Tanae TCPIP Tavauysal

5. ansafmuaA il (wWeb) 16

6. JudIBWA(E-mail) 14

7. M5z uUsSHarRU(Password) tiudltlesdu

8. 19 lWdue 3.3 Toad

9. 19 Crystals 25 MHz
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+1.8v
+3.3v
+3.3V
BV et L &
Reset 2]
Data Out 4«,&,«
Daaln - o B R e,
RTS/CP1 &2 R : O Magnetics
DTRIOP2 ‘_% CTS/IDCD R RX e | Contacts
CTSDCDICPY -2 LEDs LEDs
DSThi ¢
Reset > ;Y
Serial *—-# CS
Mot SCLK LK le 26MHz
Fash [+ MOS! Crystal
* MISO

B.

as

jUh 2.5 uaasdnvazmeluves XPORT

= o/ é @ = o
mely Xport ifInunuRe DSTni FailudiniunuvesusEv Lantronix 194 1

Y g y o & o J
dayIune 8 91 1919@e9 3.3 Taaa Fendayanuagiiaail

¥
@ =i

d’l o ¥ i/ d‘
¥o MM Hinm
GND 1 dlunindvesaes
Ed
\Jee 2 Aulri@oavesnees
¥ ﬂ as
Reset (In) 3 Wy Reset ms 14 iduundoyanas tnput
Data Out 4 deysy 1! output BYNITH
Data in 5 d Yy 1! input BYNIN
s - LTy row o
CP1 6 Wuvdyanas output Al¥Aaderugunsainmonen
iNodnansasdyn
{ of [} o 1 [ L4
CP2 7 1 output AlluFe N 1TUdoyamaiugnsal
ABUBN
CP3 8 Wundyana input AldRadetugUnsaineuen
Al r s s | LY
wo luAssnis SunSededyan
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Ethernet Interface
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CONTACT 8£ CONTACT 1
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il
5141 2.6 uansdnuzA MU0 XPORT
A13190aAaN13 199083 Contact @ 199

Signal Name DIR Contact  Primary Function

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

Not used 5 Terminated

Not used 7 Terminated

Not Used 8 Terminated

SHIELD Chassis ground

A15199 2.4 A1519UaAINTS5 1FNUYDIR IR ADA99
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5  Signal Ground (GD) Input
6  Data Set Ready (DSR) Input
7  Request To Send (RTS) Output
8  Clear to Send (CTS) Input
9  Ring Indicator (RI) Input

& 1 d ¢ v o a {y
ﬂ]‘ilﬁﬁ)uﬂﬁ)qﬂﬂim@.ﬂimﬂ'lﬂum‘ll'lﬂ‘lJﬂﬂﬂW'Jlﬂﬂiﬂ'Jﬂﬂ"lﬂ DB9

3 TXD TXD 3
2 RXD +— " XD ?
7 RTS RTS 7
B CTS Cis B
4 DTR DTH 4
E DSR DSH B
5 GND——GND &
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2.8 TCP/IP (Transmission Control Protocol/Internet Protocol)
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Source IP address : ivutay IP ﬂﬂdéﬁﬂﬂmyﬁ

o

Destination IP address : 410184 IP 4833 ud0ya
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