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Pomanjkljivosti AX.25:

(1) Zdruzuje vsaj tri OSI ravni (MAC+IP+TCP) Vv
eno samo raven v enem samem protokolu:
kompliciran protokol in hkrati slabo
zdruzljiv z IP svetom.

(2) AX.25 strogo zahteva sprejem okvirjev v
pravilnem vrstnem redu: Ce se izgubi prvi
okvir paketa, je celoten paket i1zgubljen.

(3) Naslovno polje je nestandardne dolzine
(mnogokratnik 7 bajtov) 1n vsebuje poleg
naslovov (radioamaterski znaki) se druge
podatke, ki jih je nerodno izlusciti.

(4) Delovanje protokola je odvisno od stevilnih
hotranjih spremenljivk: vzpostavitev zveze,
Stevci okvirjev, razlicni casovniki.

(5) Obstaja cela mnozica nezdruzljivih inacic:
vsak pisec programa si je standard AX.25
razlagal po svoje. Programi polni napak!!!



POSILIATE] prejme in uporabi ARP tabelo

PNS#1 PREJME nPOéILJA 0 TOVOR CRC

PNS#1  VSEM | CRC VOZEL#1
PNS#2 PREJME _PO§ILJA 0 TOVOR CRC

PNS#2  VSEM | CRC VOZEL#2
Y e Pl o I

PNS#3 VSEM | CRC VOZEL#3
o I © Dl o | tooR[cRe

PNS#4 VSEM | CRC

PREJEMNIK odda in osvezi ARP tabelo
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PODATKI PODATKI
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TABELA
= 1024
POSILJA STEVILK
SPROSTI PREVERI |«
OKVIR P Lvtgs
DVOJINIK
NASLOVI+PODATKI
PODATKI
ODDAJNIK
—————————— RADIJSKA ZVEZA
SPREJEMNIK
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AANTENA

BPSK RTX
g 1.2Mbps

AANTENA

ANALOGNI
FM RTX

BIT-SYNC

SKRAMBLER

SPI1

UART1

LPC 2138
ARM+32kBRAM

UARTO

ADC+DAC

NARAVNI GOVOR
UMETNI GOVOR
38k4 Manchester
1200bps APRS

ETHERNET

SLIP

3.6864Mbps

FTDI
USB

921.6kbps
SLIP/KISS

ASCIT

|

TERMINAL
9600bps

9600bps

nadzor ATNCja

raziskovanje
omrezja

neposredni
klepet

iskanje napak
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PO[34:0]
P[31:16]

EINT[3:0]

8« CAP

2 MAT

ADO[7 0]
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: ) TEST/DEBUG L ; ;
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;*%% Tzracunaj tabelo za racunanje CRCja *** (R1,R2,R3,R4,R5)

INICRC
INICRC1

INICRCZ

; **% Dodaj HDLC

HDLCCRC

HDLCCR1

|

LDR
MOV
MOV
MOV
LDR
MOVS
EORCS
SUBS
BPL
STRH
ADD
CMP
BCC
BX

LDR
MOV
LDRH
ADD
LDRH
ADD
STRH
B
LDRB
EOR
AND
ADD
LDRH
AND
EOR

RO,=TABCRC
R1, #0
RZ2,R1
R3, #7

R4,=0x00008408

R2,R2,LSR¥#¥1
R2,R2,R4
R3,R3,#1
INICRCZ

R2, [RO], #2
R1,R1,#1
R1,#256
INICRC1

LR

CRC okvirju
R2,=TABCRC
R3,#0OXFFFFF
R4, [R8, #2]

‘tabela dolzine 256%16bit

s CCITT polinom 1+XAS+XAL12+XA16

o | O WINDOWS, system 32 cmd.exe

Microsoft Windows HP [Version 5.1.268681
(G Copyright 1?785-2@0A1 Microszoft Corp.

C:~Documents and Settings“Scapi*cd desktop

“Documents and Settings“Scapi~Desktoprime

HH
C:~Documents and SettingssScapisDeszktop*C:~flexlm“armazm ime.s
G

“Documents and SettingssScapisDesktop>C:xflexlm~armlink —ro_base BxB8 ime.o —

o ime.axf

C:sDocuments and Settings>ScapisDesktop>C:~flexlm fromelf —id2 —-o¢ ime.hex ime.a

wf

C:~Documents and Settingsz“ScapisDesktop>

R4,R4,R8
R5, [R8]
RO,R5, #2
RO, [R8]
HDLCCR2
RO, [R4],#1
RO,R0O,R3

-podaljsaj okvir za CRC

:obracunaj CRC za byte v RO

RO,RO, #0x000000FF

RO,RO,RO
R1, [R2,R0]

s R2Z=TABCRC

R3,R3,#0x0000FFO0
R3,R1,R3,LSR#3

' start rm C:\WINDOWS  system... & ime.s - Motepad

I

wlh

I @ 1146am



Mew Load Save Savebs
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Exit  About

1 Flash Selection

£ Configuration
A Init Scripks

B Pgm Options
5 Programming

= H-Flasher Help

Flazh: LPC2138 Ox0002FF25 Feset |
Target: ARMTTDMI-S LITTLE-EMDIAM Check
Type: IInteIHe:-: Farmat ;‘ Fragrarm I
Dstadd: | =] Verty |
Sic File: IE:'\.D ocuments and SettingshScapihD :J

Fram: IEntire Chip ;‘ Eraze I
T [Ertie Chip = Blark |
Address: IEI {1 Read
Size: {03000

File Operations Flasher

Script Tools  Settings

Cptions  Help

L7 = = - " " i
«Q X | F S #& © il O]
EFNEFNENENEBN®R
E |
O 1
[N 1
g ARM7TDMI-S [
O 1
d Ox4F1FOFOF [
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E |
O 1
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Ready | [TCk=Maxi1l |LPT

& Startl Fil H-ITAG Server

“ & H-Flasher - Ipc.hfc

EEI%®, 11:51am
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PC LPT port izhod

JTAG vmesnik
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.# 9600 - HyperTerminal

File Edit ¥iew Call Transter Help

N3] 18] ol
[0
a
**%% ARP usmerjanije: 2=VPIS-DEF
44.150.1.146>A02
44.150.1.113>A03
44,150.8.1>A02,A01,A03
b
*%% Baudrate UARTL: 460800bit/s (FLASH+RESET)
h

*%% HayesAT timeout: 600000us
#%% Javi: Preizkus ATNC-001 S53MV
m
n
#%% Naslov: AQ2

Moj naslov: AQOL

P

*%% ponovi: 33-krat Zakasnitev: 10000us

#F% glot: 3000us Glava: 1000us Rep: 200us
*%% Tecnoba: 30000/65536 brez DCD: 300/65536

#%% Zanke: 87409/s Delovanje: 0d 3h 17min 355 Prosto: 13

CunnededDDDBDD .i.-":'".utl:l detect BEDDB—H—1 |SCROLL  |CAPS ENUM

| 1 i







ECCYCISIDILT I TIVICTT
LHUTH OIS

ﬂ..-: o
3l : . C:\WINDOWS)system32\ping.exe

Reply from 44.150.13.13: bytes=1500 time=188ms TTL=128
Reply from 44.150.13.13: bytes=1500 time=149ms TTL=128

et Reply from 44.150.13.13: bytes=1500 time=131ms TTL=128
e Reply from 44.150.13.13: bytes=1500 time=161ms TTL=128

DYCONNMReply from 44.150.13.13: bytes=1500 time=133ms TTL=128
Reply from 44.150.13.13: bytes=1500 time=14Tms TTL=128
Reply from 44.150.13.13: bytes=1500 time=14Tms TTL=128
Reply from 44.150.13.13: bytes=1500 time=131ms TTL=128
Reply from 44.150.13.13: bytes=1500 time=134ms TTL=128

Reply from 44.150.13.13: bytes=1500 time=135ms TTL=128 *‘?ﬁﬁ?
Reply from 44.150.13.13: bytes=1500 time=138ms TTL=128 \
Reply from 44.150.13.13: bytes=1500 time=134ms TTL=128 S

Reply from 44.150.13.13: bytes=1500 time=150ms TTL=128

L9zl e R ep1y From 44.156.13.13: bytes=1500 timez142ms TTL=128
IeppView,

Ping statistics for 44.150.13.13:
Packets: Sent = 84550, Received = 64550, Lost = 0 (0% loss),

Approximate round trip times in milli-seconds:
Minimum = 126ms, Maximum = 363ms, Average = 149ms

Control-Break

fiﬁf Reply from 44.150.13.13: bytes=1500 time=153ms TTL=128

EL) ﬁ%g Reply from 44.150.13.13: bytes=1500 time=156ms TTL=128

NEro! Govenpic@Reply from 44.150.13.13: bytes=1500 time=137ms TTL=128
eI LA Reply from 44.150.13.13: bytes=1500 time=135ms TTL=128

2

MOZIaGIrer O XS DU At Ce

« 1 W i ) 09:18



| el |

Recycle Bin ime.s

L)
H-Flasher / i

-

o CWINDOWS system32 ' ping.exe

Reply
Reply
Reply
Reply
Reply
Reply
Reply
Reply
Reply
Reply
Reply
Reply
Reply
Reply
Reply

Shortout to
Flesect, exe

Shortcuk o My
Compuker

T
qm‘ oo TouE to 3

PP EXE 4

WINDDWS  system...

from
from
from
from
from
from
from
from
from
from
from
from
from
from
from

Packets:

44 1568.1.113:
44 .1568.1.113:
44 .1568.1.113:
44.158.1.113:
44 1568.1.113:
44 .1568.1.113:
44 .1568.1.113:
44.158.1.113:
44 1568.1.113:
44 .1568.1.113:
44 .156.1.113:
44.1568.1.113:
44 1568.1.113:
44 .1568.1.113:
44.1568.1.113:

Sent

Maximum =

hytes=15600
hytes=1588
hytes=1588
hytes=1580
hytes=15600
hytes=1588
hytes=1588
hytes=1580
hytes=15600
hytes=1500
hytes=1588
hytes=15808
hytes=15600
hytes=1500
bhytes=158A

Ping statistics for 44_158.1.113:
= b4634,. Received =
Approximate round trip times in milli-—seconds:
Minimum = 126ms.
Control-Break

Reply from 44_.158.1.113: bhytes=1500 time=138msz TTL=128
Reply from 44.158.1.113: bytes=1508 time=143m=z TTL=128
Reply from 44.1568.1.113: bytes=15%80 time=139m= TTL=128

time=141ms
time=152ms
time=133ms
time=154ms
time=153ms
time=13%ms
time=145ms
time=142m=s
time=149ms
time=142ms
time=145ms
time=153ms
time=156ms
time=139ms
time=168ms

35%4ms . Average

64634, Lost

TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128

= 14"ms

=@ Bx loss>.
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AANTENA - TCPIP UPORABNIKT

BPSK
—p RTX
1.2Mbps

GOVORNI REPETITOR - ANTENAA

AANTENA - MEDVOZLOVNA ZVEZA

QPSK
— RTX
10Mbps

ANALOGNI

145MHZz

AANTENA - APRS SPREJEM

UART3| ¢ »|UART3

UART2[™ ™ UART?2 ANALOGNI
ATNC#1 ATNC#4 FM RTX

UART1| »|UART1 434MHZ

UARTO[* = UARTO

UART 3| . |UART3 WLAN - ANTENA

UART2[™ ™ UART?2
ATNC#2 ATNC#5

UARTL| 4 »|UART1

UARTO[* > UARTO

UTP § 100Mbps

UART 3| — ETH1

UART2 [ WLAN
ATNC#3 ROUTER

UART1 UTP 100Mbps

- b ETHO
UARTO[™

IP ZICNO OMREZJE



AANTENA - TCPIP UPORABNIKT

BPSK
—— RTX
1.2Mbps

N«
H
<

N¢
[
<

WINVZ dI71S
N«
H
<
|

N¢
[
<

SLIP-TX
ATNC#1

SLIP-RX

GOVORNI REPETITOR - ANTENAA

AANTENA - MEDVOZLOVNA ZVEZA

"

SLIP-TX
ATNC#2

SLIP-RX

PREJME

PREJME

PREJME

PREJME

APRS SPREJEM - ANTEN

0

0

0

0

» SLTP-RX
ATNC#3
— SLIP-TX
SLIP
ZANKA
4AMbps
-1 SLTP-RX
ATNC#4
¢ SLIP-TX

VOZEL#1

VOZEL#1

VOZEL#1

VOZEL#1

POSILJA

POSILJA

POSILJA

POSILJA

0

0

0

0

ANALOGNI

FM RTX
434MHzZ

ANALOGNI
FM RTX

145MHZz

A

N

TOVOR

TOVOR

TOVOR

TOVOR






TOPLOTNI SUM 293K=20C

-174dBm/Hz

50Mbps

IZGUBA DEMODULATORIJA

SUM SPREJEMNIKA +3dB
BITNA HITROST 1200bps 38.4kbps |1.2288Mbps 10Mbps
PASOVNA SIRINA +31dB.Hz +46dB.HZ +61dB.HZ +70dB.Hz

+77dB.Hz

SIGNAL/SUM BPSK/QPSK

+10dB

OBCUTLJIVOST PSK

-128dBm

-113dBm

-98dBm

-89dBm

IZKORISTEK PSK/FSK TX

40%. . .70%

SIG/SUM QAM&OFDM (FSK)

OBCUTLJIIVOST QAM (FSK)

IZKORISTEK OFDM TX

+20dB (+15...+25dB)

3%...10%

1k2-NBFM
Ptx=10mw

38k-WBFM
Ptx=0. 3w

1M2-BPSK
Ptx=1w

10M-QPSK
Ptx=8w

50M-OFDM
Ptx=4kw




NEUSMERJENA ANTENA
ZAHTEVA QAM&OFDM

==

NEPOSREDNI ZAREK
ODBOJ] zadaj
A1=100m. . .1lkm

ODBOJ spredaj
Al=1m...10m

R=10Mbps >>>--->> DOLZINA ENEGA BITA 1=30m

USMERJENA ANTENA

B DOPUSCA BPSK/QPSK
NEPOSREDNI ZAREK

ODBOJ spredaj
Al=1m...10m




802.11h ZERO-IF RADIO DELIVERS
-85dBm SENSITIVITY AT 11Mhbps
WITH LOWEST COST BOM

Higher Sensitivity and Fewer Components than All Other Solutions

The MAX2820 ZIF transceiver and MAX2242 power amplifier form a low cost, zero-IF radio that delivers
2dB to 3dB better sensitivity than other ZIF sclutions. It saves up to three RF ICs, two RF filters, one IF SAW
filter, and more than 30 extra components over existing superhet radio solutions. [t is designed to support
both 11Mbps CCK and 22Mbps PBCC™ modes.

ZIF TRANSCEIVER STANDARD BASEBAND/MAC
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MAX2820 ZIF Transceiver MAX2242 PA




VCC_LMA
VREF
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