


ol S
g 9 &3 RLEHE

Gyes,S

S S ol S

S IS 3 eslial LI/O &l cotla 5 ol b 0l e

ﬁ'nj:‘).,\.:}jjisJ :M‘) sl

Gle Ll 1 s LI

A g el taslis @)U



Sholslp St

S de g
A5 s g
slee ol el
ok ST e i

oy Ay 5SS

L3S ol @b 0Lkl plil 53 1) (e &S Sliwss las



4 mde

.Myo‘ﬁjj‘g\ﬁ ;M}J"Jocwjbsﬁfﬁ}&):bj).)%



- Cllas oo g
ettt ettt et e R A eSS E AR AR A8 8RR R e o LS
T —— 4ol
| e G5 5elS s aSs Ly (ol andia
LSOO OO OO U OO ORPPRROON Sl 58l e
T ettt e sl S

0 ettt e et bbbt S sla S

0 ettt 03 S (sla 4

Y s b o Sl 4SS
SO OO O PP PO S gls S

Y ettt bbbt o 4

NF e Sl g
T s sla 3 ol e aled
) st b Y b Jsal

¥ b e Jlasl 5185 Jlasl ol

Y 0 bbbttt Sledx Sl

YA oo eeeeee et la sls,l 3 5 Sladst 1 alad,

Y e OSI x> o Joe
) ettt a bbbttt b b b s S b 4



) et s bbbttt s et ne Sl Y
T ettt Jlast &Y

T ettt ad> Y

T ettt sl Y
T ettt bbb A b st s bbb eee s,ls Ay
G ettt een ]
T ettt Somd 4
T ettt ol Colds Jlas! by wla
Y et sablae sla bl
T e s ool i LIS

T e Rttt sy o S
ettt Sop s b

Y bbbttt b Gk 31 Ll

L e S sla LS
e Cos b sl &3

/N et et e 5 S0 Sl b Al

0 8 e s |
0 ettt Sl S S
0 bbb bbbttt bbbttt ettt S (61U e
0Tt s o5l s MAC Y s sls ol 8



L) e <SS s
U e =S el ol
VT e e

Y b e Sl &S &S

1 SO sikie L5 JuS HEEE 802.2 510kl
VYV e Co2dS S 5 aS asl
VA sttt Microchip ENC424J600 } =S &5 51 o (sl
AY oo WINPCAP OGS (g 3loulS
N S Ol b o I3l e s 2l 35 (b
AT\ et BFIRCIEEw
A ettt bbbttt b st a et et sens s o> sl (s34,

AT e la ol

AV ittt 3l

A e ngaf Az
X S ol S5 ol ealinal LI/ 555 0 by je 158 e =) s
AQ e S5l s Soles
Q8 coeeereeeeeese e PCB - b
0 e ettt PCB YL

0 OO PCB .}

QY L FAS 5 S0 Sl p el and g Il e 5 U8 =Y sy



......................................... WinPcap (¢ albulsS Law g odd atd ¢ jodu s Ll 158l D_;—X“ Cos

..................................................... )9 2 FPGA )‘ ealaul LS\J’ LS"L@"”:":{ C)b g.ﬁ_;w -¢ CM‘}::



o LS

- <

el 0 6 LAN (slag3 ) 5SS s o aleslal 358 05 g (galanl 5 el IS Sl L s 3

%&ng&ij@.@)jkgMbps\n sMbps Ve oSl gl a8 pl 4 e g L
Lles S g 34 s glajlpl o LT 50685 pl dlesl 4 3L gaddhe Ol L8 tizoen
Looblsl 53 spmse sl b mio slas )8 Soodk 23l b S a3l slajls i s
Slpi S35 2w L Jlail S Olge @ S35 0581 ea leslize Lol

.3‘5)@)54__’,5\&\)_5\ ijbjj)ﬁﬁgwgéﬂgaj\,\i\ Lﬁ-);ﬁ-/&)))j

s s Sl s sl S ST el g s s DU 6S ST wslobl

=S p a BIEUNTIRY



ds 20

Q}.L: ol QS/J.')}J;J;& )\J:ﬁ oslaul S48 ol ;JUJ )}.A‘ (’LQJ BE) L.J"J.EJ LQJJM[S ajjja‘
3o 9l O a1y ege ol LaolKivs cpl a8 Lla ise 51 (S0 a5 o0 axlse S L a0

] s ‘,\;lo;JS

Al o a5 sslS 5 s Slaslpl o BLIL 6018 5 s 3 e Jiles 51 SG ul wax s L
6)“)3‘).:&‘))@‘)3‘ﬁjﬁ)‘obw‘bdj‘ﬁ‘wdbbGw‘w‘fuwmbdlﬁbw‘)b
LSOJLA}ZM‘)QTL:JS&‘)‘J.{;}J{L).i‘uj}&bg‘g_ﬁiﬁw‘mdwjd‘j@;\ub&‘QJ."
el 4 3a o 2eS L OT I3 o 05 5 50 5 (55 seelS (Sl 3 OF 1 e

S5 S 5 sl ool Sloeslizad Lol .ol Microchip oS L5 J yams ENC424J600
Ols LFPGA lul 5 (g3, sl 0 555 (sl leo e 9 riJ'L"u'" Iy aJsl 5 o ATMEGA32
.m:\sd‘

s BB (0 Cgn) 4ol OLL cpl 4 ol Cgn (63 o 3 2l Cfb‘u' by sla LU

e



Lg;j#\féus\@ﬁg\m.&»

4S8 Coew

o JWEl o5l £ 50 eliie 5 JWEH (6,55l il ge Any 53 (S5l laaSd duarb o
’\"J:§L5° J‘J'; oslazul J)}A )j_é)

ety ey )

aod 4 abty glaals -

- el Ol a3 55 90 sla il plad (s a5 L5056 bLS | JUES i slaasls
L O w0l on oS 3 35ms0 slaprdle plad S oo Jl)l 4 3 (e G oS A6 SS o
Gy 45 LS o ol atus 53 34 ge oydl Ad L ol wiey ob S slaply cpl AuS &3 ,s
6‘]»41......’)5\ .LSJA JJLS‘J w))TJl:ﬁM@lﬁ)J)‘ww}u GO0 IS W+ JL\.»)‘L;WSQLS\J;

3,8 o 0l 1y ol (als aile OF (gl atem 81608 o Lol o 1y OF il o Lyl (g

bl by O gmsly 30 3L 3 BB ir U sl slesl L3 oS K s s | pased canlio sl
Aas e C_NL: QT@QMUM‘,\JM Iy lke ol g5l o8l Cﬂw\Q&.aa\.g-Jf.pb)lSLwiLg
o555 s 5P Sl S s Ol lsw ) ‘ins Jle s as c,.ub ol @ sl 3l ga

!

D Ll a3 s pe Slapdle plad 4wty 545 5 S (L8 OIS e iy Glagtenns )2
- oeile el 355 g L)l S (pl b Gl (B 3,8 o ploil sl A s ol US LIS (!
3l am oS e i 1 Sl S e Sl 03 S il |y of 4l s s e sla
Lor Ol 4 A 4 S o eal b 1) Lapile 51 (slas poome 5 4 JUT OBGI iy (sla gt
—olledl Con— 1 bl olantl syt Sl ) o aS Sl ol i, SO S s
“o5S plad b s LIS e ndile a il landle 51 a8 sesled Sl Ll e 3] s

Sgh g 03ls s Uﬁoiwdu@;urm@‘mdw\wpuw;@.&\w S5 s



03 g 3503 35 bppdle 51 placidar o ook gdlall dats @ aals GlaaSll o (WS
G s (il 5,085 Sl el d Sl sl San dezie 4 e Sl o2, () CalaSs e
laaSos opl 53 1y oo 3 2b e o) sSON U 08T b il e | Ssline sladsb L 0 SUS
eSS gaasld L3 (o)l a5 (oob glalinal 4 SN S (ool G Ol e 40 S o (g5L
S gl S ldat a4 abai JUS] 58 e eslizal abi w0 abi Gl S e o5 iy

.JJ‘DVUM:&’LW‘O;&ijcM}

el ledishs b Slagieea )V JSE S3 Sl 0T e (eSd gnail s e
G aas pl dls 3 e el (Ol gaes VU 3 Llodd ghuaid b (gosll
Al 5 S i (sl 4 ) S aelS S e o 6K Jle Ol 4 Ll Gl 8 S
L S o S 313l O 4 aS PDA G el p osdle ol asid (645 G (S o et
S o OB 5 sy slaass OF 5l A oS e s (pl 53 XS e oS 1 5l LI 0L
L aSed L b s Jlail 55 il 03,208 5 (g (e sbbaSd @ U155 e 1) agsl
Glwaik gl golas Ulge ol ol (goaSd Sl sl pe Gler ol A S s

i e S IS a4 il glagsld ccalie la wlis 53 155 (ol WaasSlis

Lo dijls o (SaU Laodi3ls 5,5 513 Jous e

s oSalan sl S
e Ve Olazst L L e e
e gkSY oiSls (gab yon

FeskS A S A SAS

FaskS Ve oS _

—oJJL.MSLS&:.::
‘f:ﬂ‘)l:.g\... G‘)b
J.:Aj.l.:S\"" c‘)L:«.M g:,q}:,._:‘

oolite bl en 4 feats Glaodijls y (sduadls ) I

Y



(o Sy 4w
S8 eslinal 5y 50 (rashS Lt 50) oS Lol 5o 5 Olantle G Js 5o (LAN) Jows slaass
5 LS d Jbs 5o 8 Glaelinl 5 pasd bl Jlall sl el ¢35l S
S sl |y Sledbl s S exlinal STxal 5ok o ) (Kl o) mle b Xy 0 U8 & bkl S

ol \J’>"" u&v&ﬁb)\ L;ﬂjwl;&wéu&u})

c)'\.,\.;\ A

Sifms ¥

u.4>'=.i\.o JA; )‘ 03¢ 3 gd>ese - U'.’.JSJ“’ J! QLA) e s S 9dows Lf(}"d 6[.&4.{..54 60)‘.,\.:\
Ol 5o 1y s o pe 558 Lol la > b 51 pan b dd Corge Oloy opl aedls .ol

&S s

L}usx\auyjomum.;urws@\@,u&&wuduwéu@)gdwdﬂu
U\'MﬂbwﬁgméumJﬁaj\}uW\J)}n&mj)f\f);SJ&.19}1:;-
Sl sl OF sl 5 (306 5L L il 5,50) 351 oS OT 150 @3S S il 3 conlSe Vo
2 (b s Cul &S N b)) Wles S L b Cese b Shlds ow cbaSs sy

‘w|4ﬁjuﬂ¢?ﬁ\h.h.hhl.l %“&i‘j@uﬁw\hhhhhh%&

mt DL L L0l IG5 Y S al b s e sbaaSlt () 0SS sbasS S
S boeile sle s JEl o)l pdle K alimd o 53 (Ll B J20) ot (e s as
s il 1y QI Jae dial g Ola3 o il i b 53 108 e (gl oSl UL
S et Sl S (55305 SISl cpl ol (g5l Sl SO w Sl ccars s ol Sl 6 S e sl
Soaie b JAS b et iy Ged 58 e edal 5l oS IEEE8023 AL old 35 b
Sy a3l g lS S e Jes 4l 5 &S Ve Bl el N S el
Lt jpalS a8 5y ea b i bgn ST s sl | JUSH fee Ll 5 e il

S o L D s ilo e e salias Ol S5 s

Y



"l Sk RTe 5 Al e JWI s s S el 3 el (g5l e g Iy e
e 3l golis JUl gl oS Sloy Sde s (an o bile o e e O 4 Glate S ola
= sl O gmad (U200 e SLlS aty &S cpl Sl 13 (CABD) Wlag o 1y ail (ol 05N
33 SSUS bl S sl Ll 4wl 4 Oboges aliws lp (i sl
m Sl s ClKa VN 58 e L oS ol (gsil (g4 JEEE 802.5 .18 o )3 eslit

LS

g e by bl a0 L 5 e JUS janass (K So eld iy el
B cpile a kS e Ll 1 3l s e S e S s ol ) Gl bl arass
O amlr bl Gavasd g ol sy Seslal wldl ol g 4 Sl salol iS5 8
s 4 e b IS sl aalis Qs gl e oeile OF opile Kow by galols olans]

M-’@M‘-ﬁj—i)jb‘-") JL:LSLAW ul&‘ (J B9

JUS S ate anass gy 53 LIS sele 28 L S sele (S 2l JUS sl by oy Gla o)
“o bl 50 S ol gl S e asla 1) (gl 84S 3505 s b oub Jae (solg
g JUS S pate b parass By 53 28 e peeedd s laen S bl s 00
ol (Sas 2 b 3,8 g S S 5,80 enal 355 b opdle a0l 2y 5 0

s s pl bl 3 S Cpil Com e SIS pl 4S 353 e

A ”MS\>
LILILILIL L]
/
s
() (<)

Sk () et ()L i gaKd 95 ¥ IS



S S 40w
O sl Gl (s ad dle (g a0b iy S 1) gl SO MAN L (60l (a0l
Slael 33 oS bl (g oS ol gl 25T (slagtonn L35 51 56 (e ol el LIS
o s VL3 Sy 5T S el sl (pl 53 Sl o sslizal 3 183 g sl

S Las Sl sl oS b e leld b e sb 4 bagrn ol Sl s
Snr S sbal G (s Al LS ES e |y e S B A S ol el e
S Jre sy ol s JlS ) LBl a1 b e B (6 i LadUS eles o 53
Srrsl sl Silos ly BB 1A gams 53 Ll end 5 ool Lol s

L S L o ol ot MS s 64t DS S 15 1y (5ol O b ) s
LS w1y ol g bogs Sleast (i goslanaDl sl s 5y Ll s s 33 (5 i

38 My il (e 6aSE Sl i Il 1 IS 05l s O3 O

a5 IEEE 802.16 5|l Coso a0 aS 3 S sbul 1 (6 05 (6 e 4SS

08 g™ (Sl 4T
S opl (B L 5528) 3,5 e 3 L s 2Bl el (WAN) o3 2.8 (gaSCs
i) 0l e S e Ol Ly Ladile il sl S (slaaeli (6ol (8l e (g3aie (5L 5 gupelS
S 8 bl cleaSid L Sl oS e s s WOl e (o)1 st (gl 5 puslS
osb e b (BLl asd 5 b allpe it (ISP) iyl Dbl (oSl b ol e
i3 el Ol @ Oljee Sl ply o K 5 U o fate [SuSS w0 a8l 5 lans!
S il Bl sl S8 L S e o oS & o oS 51 S oS ils o Lo

el ol o3l 4.<.~..:: f‘)b g(@dhﬂ) LSJJ")LS 6[.@4.«.49- )\ (4_<.«.J: J'.L))



moly pole s Jlnl bt 358 o L2 e (addge 93 51 402 25 03 1S glaasis BT s
bshast 655 b e Slape Sl gl S e Jame bapdle o |y by JWEI b st 2 58
Lot i U g3 Jlal (gl 4 diten (slodns (sba 5 seralS ¢ oo Soly juolie el LS55 sl JU
Sl s b b oSl jobie i o (93505 bt w laesls By K, 0 LIS 4 Jlax]
0581 Js Bad o okl e lapl 4 azidS s b S nelS ) S bl ol (55 40

K g o o bl Dl s ol o
’)’-'J&)\imﬂﬁiiﬂdwﬁ45@‘&}&”6@&@0@%;“(‘“&{3%)“ CUSE

s o [ 1 4l 5 (Ol e 6 L) il e 5 bLs |

S e

~~

LIL L] L

LI L

O 5ae

LILIL

S 35 WOl o BLIIT S

3 slas gama O ome s ST 3 550 G116 iy Sy e 3" Ssle 3550 3 45 508 br
Lo bl S e Jame deale Ol 4 s Olges S 1) aates a5 55 (b3S byhs 5 el e
Jsl e Slp s oSl callinlie 55 Iy (603 e <S8 a3 3T b BLSS1 s ey JLa
Rl ) e plIS S dagd Ol 8 OF s 3l 355 o blaxal OF 51 me 55 8 1 a5 355 O

Sl b e ol



P oo Ob gzmadld

Sy 095 0395 ollsloiT b 9 wikigo OULLIS LS 4 ol S ol (o 4y (g ywd Cager

Ao 8 dx>1 0



GLL»

WAV bl

[2] Microchip, “ENC424)600/624)600” Data Sheet

[3] WinPcap documentation, http://www.winpcap.org/docs/default.htm

[4] Fairchild semiconductor,” H11L1M, H11L2M, H11L3M 6-Pin DIP Optocoupler” Datasheet
[5] NXP,” 74LVC245A; 74LVCH245A” Datasheet

[6] Fairchild Semiconductor,” 74AC245, 74ACT245 Octal Bidirectional Transceiver with 3-STATE
Inputs/Outputs” Datasheet

[7] ST Microelectronics, “LFxxAB LFxxC Very low drop voltage regulators with inhibit” Datasheet
[8] Altera, Cyclone Il Device Handbook

[9] ATMEL, “8-bit Microcontroller with 32K Bytes In-System Programmable Flash ATmega32
ATmega32L” Datasheet

[10] National Semiconductor, LM1117/LM11171 800mA Low-Dropout Linear Regulator

[11] YCL, “RJO00002 LAN 10/100BASE T Power over Ethernet RJ45 Jack With Magnetic + LED
module for RoHS process” Datasheet

[12] Texas Instriments, “AM26LS31C QUADRUPLE DIFFERENTIAL LINE DRIVER” Datasheet

[13] Motorola, “QUAD EIA-422/423 Line Reciever with Three-State Outputs”, AM26LS32
Datasheet

YO


http://www.winpcap.org/docs/default.htm



