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UBIQUITI NETWORKS

CHNICAL SPECS/DATASHEET
NanoBridge M5: World's First Cost-Effective 5GHz MIMO Bridging Solution

InnerFeed 2MAX

MIMO TOMA Protocol

SYSTEM INFORMATION

Processor Specs Atheros MIPS 24KC, 400MHz
Memory Inforrmation 52MB SDRAM, 8MB Flash
Metworking Interface 1% 107100 BASE-TX (Cat. 5, RJ1-45) Ethemet Interface

REGULATORY / COMPLIANCE INFORMATION
Wireless Approvals FCC Part 15. 247, [C RS210, CE
|RaHS Comnpliance | YES|

OPERATING FREQUENCY 54 70MHz-5825MHz

5GHz TX POWER SPECIFICATIONS 5GHz RX SPECIFICATIONS
DataR.ate Avg. T Tolerance DataRate Sensitivity Tolerance

MCE0 23 dBm +/-2dB M0 -96 dBm +/-2dB

MCS1 23 dBm +/-2dB MCS1 -95 dBm +/-2dB

MCS2 23 dBm +/-2dB MCE2 -92 dBm +/-2dB

MCS3 23 dBm +/-2dB MCE3 -390 dBm +/-2dB

MCE4 22 dBm +/-2dB M CE4 -85 dBm +/-2dB

- MCE5 20 dBm +/-2dB - M 2S5 -83 dBm +/-2dB

- MCE6 19 dBm +/-2dB ] MCE6 -77 dBm +/-2dB

o MCS? 15 dbm T/ 2dB i e=r 74 dbm F/adb

T MCSd 23 dBm +/-2dB I M CE3 -95 dBm +/-2dB

i MCSa 25 dbm +/-2dB 2 Mese -93 &b +/-2db

MCS10 23 dBm +/-2dB MCE10 -90 dBm +/-2dB

MCS11 23 dBm +/-2dB MCE11 -87 dBm +/-2dB

MCS12 22 dBm +/-2dB MCS12 -84 dBm +/-2dB

MCE13 20 dBm +/-2dB MCE1S -79 dBm +/-2dB

MCE14 19 dBm +/-2dB MCE14 -78 dBm +/-2dB

MCE15 15 dBm +/-2dB MCE15 -75 dBm +/-2dB
Endosure Size 241x326x326 mm
Wieight 135g (feed), 680g(bracket) 610g(dish)
Enclosure Charaderistics Cutdoor UV Stabalized Plastic
Mounting Kit Pole Mounting Kit included
Max Power Consurnption 5.5 Watts
Pawer Supply 24\ Camrier POE Adapter Included (POE-24)
Power Method Passive Power over Ethemet (pairs 4,5+; 7,8 retum)
Qperating Temperature -30Cto 75C
Operating Humidity 5to 95% Condensing
Shod: and VWibration ETEIS00-019-1.4
Antenna Gain 22dBi

Return Loas H-Fol Elevation H-Faol Azimuth W-Pal Elevation W-Pol Azimuth

L " e
: o s

Ubigquiti Metworks Inc., @1 E. Taaman Dr., San Joze, CA 25134 www ubrt com




WLAN: DOBRE IN SLABE

STRANI

UPORABEN DOMET OMEJEN
(SMISELNO) NA 10km

OMEJEN NA ISM PASOVE
2.4GHZ 1n 5.6GHz:
STROGO VIDEN DOMET

(NE GRE SKOZI KROSNJE)

ZATIKANJE/OBESANJE:
- RAVEN WLAN

- RAVEN ETHERNET

- RAVEN USMERJANIJA

- OPERACIJSKI SISTEM

NE OMOGOCA TELEMETRIJE
NITI TELEKOMANDE

NE OMOGOCA DRUGACNIH
PROTOKOLOV
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"KRIZNI KABEL" "VZPOREDNI KABEL"
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AutoMDIX: samodejna menjava paric (1/2047)

Modem 100Mbps: 4B5B+diferencialno+skrambler+triniv

UTP kabel + MAC stikala >>> omogocCajo FULL-DUPLEX

AutoNegotiation: samodejna i1zbira hitrosti/duplex

ETHERNET UTP KABEL (4 parice, vtikac RJ45)
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NAPAJALNIK PoE (Power over Ethernet)



SYNC PREJME | POSILIJA TOVOR (IP4/ARP okvir + masilo)
8byte 6byte 6byte 46byte-1500byte

0x0800 = podatkovni okvir IP4

0x0806 = vprasanje/odgovor ARP

y
BROADCAST ADDRESS = NASLOV VSEM (ARP) = FF:FF:FF:FF:FF:FF

ETHERNET

MAC MULTICAST ADDRESS = SKUPINSKI NASLOV = 0l:XX:XX:XX:XX:XX

NASLOVI

UNICAST ADDRESS = NASLOV UDELEZENCA = pp:pp:pp:zz:zz:zz
(pp:pp:pp = proizvajalec, zz:zz:zz = zaporedna Stevilka)

OMEJEVANJE VELIKOSTI USMERJEVALNE TABELE MAC/IP4:
IP DOMENA, MASKA, PRIVZETI PREHOD (DEFAULT GATEWAY)

IP4 NASLOV ZNOTRAJ DOMENE: POSLJI NA MAC ZA
NASLOV IP4 IZ TABELE

IP4 NASLOV IZVEN DOMENE: POSLJI NA MAC PRIVZETEGA
PREHODA

ETHERNET OKVIRJI, NASLOVI IN ARP




Technical data

» 480,000 / 340,000 GHz — red, infrared
* |0Mbps full duplex

 BER 107-9

e RTT < 1ms

* Range 1.4km

i

RONJA

PROJECT




Transmitter

e LED + 13cm lens, 17mW of light
* Unconditionally eye safe
e 10MBaud, 100% depth

e 14' divergence
* 4m spot (@ lkm




A link consists of...

4 magnifying glasses

4 smoke pipes

steel parts

426 electronic components
~$300,- material

~70 hours building time
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Thank You For Attention

* Twibright Labs Ronja
e http://ronja.twibright.com













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.HZz

SIGNAL/SUM BPSK/QPSK

+10dB

OBCUTLJIVOST PSK

-128dBm

-113dBm

-98dBm

-89dBm

IIIHHHHHHIII

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-0OFDM
Ptx=4kw

MOCI ODDAJNIKOV ZA RAZLICNE VRSTE ZVEZ



NEUSMERJENA ANTENA
ZAHTEVA QAM&OFDM

==

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

ODBOJ spredaj
Al=1m...10m

C=10Mbps (BPSK) >>>--->> DOLZINA ENEGA BITA 1=30m

USMERJENA ANTENA

B DOPUSCA BPSK/QPSK
NEPOSREDNI ZAREK

ODBOJ spredaj
Al=1m...10m

UCINEK ODBOJEV V RADIJSKI ZVEZI




POSILIATE] prejme in uporabi ARP tabelo

VOZEL#l VOZEL#2|VOZEL#3| PREIME nPogILJA
vozEL#1
ovor L © RS o | towor [ae
vozEL#7

VOZEL#3 PREJME nVOZEL#Z VOZEL#1 | POSTLIA [BN0]
PNS#3 VSEM | CRC VOZEL#3
PREJME nVOZEL#B VOZEL#2 |VOZEL#1 | POSTLIA 1) TOVOR CRC

PNS#4 VSEM |CRC

PREJEMNIK odda in osveZi ARP tabelo

NASLAVLIJANIJE V OKVIRJIH NE-BREZHIBNEGA PROTOKOLA




KODIRNA TABELA
(36)

MODULO

O=||Oll
1=||1ll
2=||2ll
3=||3ll

Il4ll

[
O W > © 00~

4
5
6
7
8
9
0
1
2

i

13=IIDII
14=IIEII
15=|l Fll
16=IIGII
17=IIHII

18=IIIII
19="J 1
20=IIKII
21=IIL||
22="M"
23="N"
24=lloll
2 5=IIPII
26="Q"
27="R"
28="S"
29=llTll
3O=IIUII
31=IIVII
32="W"
33="X"
34="Y"
35="Z"

32-bitni
NASLOV

KVOCIENT=1474961
/36

OSTANEK=28

Y

S

0x032A3880=53098624

109236=5.17b1t
32bit=6.19Crk

KVOCIENT=40971
/36

OSTANEK=5

Y

5

OSTANEK=3

OSTANEK=22

Yooy
3 M

KVOCIENT=1138
/36

KVOCIENT=31
/36

KVOCIENT=0
/36

KONEC
DELJENJA

IN
IZPISA

—
™M

I
N4
Ll
pd
<
-
n
o

v NICLE NA

KONCU SE NE
IZPISEJO!!!

KODIRANIJE 32-bitnih NASLOVOV NBP MODULO (36)




OKVIR S
PODATKI

OKVIR S
PODATKI
POLINOMSKI IZVOR
T+X22+ X204 X304+ %32
POSILIJA
SPROSTI
OKVIR
DVOJINIK
NASLOVI+PODATKI

SPREJEMNIK
PONAVLJANIJE SPROSTI
POTRJENI
OKVIR

PODATKI

RADIJSKA ZVEZA
POTRDITVE

I'N1IZGUBE!!!

VPISI V
TABELO
KROZNA
TABELA
1024
STEVILK
PREVERI <=
< TABELO
SPREJEMNIK
ODDAJINIK
POTRJEVANJE

ZASCITA OKVIRJEV NE-BREZHIBNEGA PROTOKOLA



AANTENA

BIT-SYNC
BPSK RTX ETH-PHY
— < SKRAMBLER
2Mbps EPM3064 DP83848C
EATNC |
H I I
SPI1 =
ADC+ >
ac - FTAET YR
LPC 2387 P>
TELEMETRIJA ARM+98kBRAM
TELEKOMANDA
UARTO [
Yl nadzor EATNC
} ASCIT o
raziskovanje
921.6kbps] 3.6864Mbps TERMINAL omrezja
/NANTENA SLIP| ZANKA 9600bps
neposredn
klepet
iskanje napak

Flashmagic

9600bps
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0 SHIFTREG. _

iouTeLT /;;lt o Bitsyn?:@l:;
13 [ T
QUEL > ptt  bitsyne@12
Jbiitsynci@427 - - - - B -
txm1 ij!syn€@207
TR vV
‘%UTPUT txm2 Jbitsync@21
12 ! - - - - - - -
TR L - _ _ _ _ _ o o
IQUTPUT txm3 Jbitsync@22
12 ! - - - - - - - - -
<1 s Bitsync@38
\7 %ggw Zj txd ?gitsiyn;:@zsw
NAND2 e M Thitsync@23_
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— |
o«
]
X
74164 74164 -
QA QA—
QB— QB
A QC A QcC
B QD B QD
QE QE
aF QF
QG QG
CLRN QH CLRN QH
CLK CLK
! SHIFT REG. 37 SHIFTREG.

e
74191 s B
Q) DN 74164 : 74161
" A QA QA— +—Q LDN
B QB QB— — A
c ac A Qcr— +— B QA—
b ab B QDf— — C QB—
S D G P Qe
I — — —
DNUP  RCON gga ' E:l Rgg_‘
!
CLK
COUNTER CLRN QH_‘I “Q CLRN
EAtb CLK oK
116 SHIFT REG
9 - - - - i3 COUNTER
ot
74164
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B QD T ) ENA
QE 7 CLRN
ST T 128
QF f— OoR T ‘ i
| QG R 1]2
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- v = m= = g = = DFF "y T,
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R L—p qQ
|
— T vee
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QA— XOR - , DFF , 155 s
N PRN OUTPUT T+~ 4.do  bitevne@3s - 57
QB— ::) D A > ded2  bitsyne@35_ e
A Qcl— 1= —
B QD CLRN
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QF — T 128
QG— NCT
CLRN QH
CLK

bitsync@40 45

ke LO—REEE

46

N
; ODO QIR takin
| S
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iviit MAX+plus II - ;' documents and settings' scapi’ desktop® |pbsynch bitsync

=181 x]

Max+plus I File Assign  Options  Window  Help
DSES +[=e | ORE D4 BEH &Eaa
Compiler Database Timing
Metlist Builder SNF Assembler -0 x|
Extractor Extractor =
oy e
pot
0 S0 100
Start I Stop |
Messages - Compiler G -0 x|
Info: Design Doctor has given the project a clean bill of health based on the EPLD Rules set | g
Info: Chip 'bitsync' in device 'EPM3064ATCA44-4" has less than 102 of logic cells available for future logic changes- | ]
if your project is likely to change, Altera recommends using a larger device 164 : : 74161
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megabitna PSK radijska postaja

NBP 1oka1na_zanka ASV
ali
SLIP TCP/IP

HDLC-NBP

100Mbps
Ethernet
TCP/IP

telemetrija & .
telekomanda nastavljanje parametrov

RE raziskovanje omrezja

s - preprosta TTY zveza
analogna radijska postaja (9600bps , 8bit,no-parity)
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23Ccm ANTENI
A\VOZLI/UPORABNIKI

1.2Mbps
BPSK AX.25 AUsRRdk PC V
RTX PISARNI
™ 1.2mbps [ SS50YFE-7
1298MHZ 44.150.8.3
X
00
o
LN
1.2Mbps ~
NBP <
3

H c

SOBNI

44 . x.X.X

PRENOSNI

PC
STREZNIK

44.150.8.2

WLAN
USMERJEVALNIK
WRT54GL+

+TOMATO DHCP OMREZJE
44 .150.8.1 FE (ARNES) -
ETH 100Mbps

NADZOR 9600bps

4X ETH 100Mbps

USB

PREHOD NBP(AX.25)/ARNES S55YFE






AANTENA - TCP/IP UPORABNIKI MEDVOZLOVNA ZVEZA - ANTENAA

BPSK SLIP-TX SLIP-RX
RTX
e = ATNC#1 EATNC
2Mbps
1298MHz NBP
SLIP-RX |e—— ZANKA SLIP-TX

3.7Mbps ETH

AANTENA — TCP/IP UPORABNIKI WLAN ZVEZA - ANTENA A\

ETH1
BPSK SLIP-TX
RTX WLAN
1.2Mbps ATNGr2 USMERJEVALNIK
431MHz SLIP-RX . 10

PREJME BV \oyA=(K: 38 POSTLIA [NV TOVOR

N«
|_|
<

0 VOZEL#]1 IZel3i)N O TOVOR

N(¢
[
<

PREJME

0 VOZEL#]1 IZel3i)N O TOVOR

N«
|_|
<

PREJME

WINVZ dI71S

0 VOZEL#1 ey O TOVOR

N(¢
[
<

PREJME

VEZAVA ATNCjev, EATNCjev IN WLAN V VOZLISCE ASV
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23cm ANTENA
A TCP/IP UPORABNIKI

BPSK
RTX
2Mbps
1277MHz

e

VIDEO

AZm ANTENA
APRS SPREJEM

6cm ANTENA A

WLAN ZVEZA
20Mbps 13cm ANTENA
802.11a MEDVOZLOVNA ZVEZAA
WLAN
5700MHz
BPSK
RESET — %ﬁps —

utp +lov 2360MHZ
100Mbps

2Mbps ASV 1.2Mbps
NBP EATNC NBP
SS51YFHINT:
ZANKA
3.7Mbps
1.2Mbps 1.2Mbps
AX.25 AX.25 70cm ANTENA

AX.25 UPORABNIKI /N

WBFM

RTX

38.4kbps
38. 4kbps 434 .1MHz

NBFM

RTX

1.2kbps
144 .8MHz

SV+ASV+WLAN S55YFH



S55YFH
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23Ccm ANTENA
AVOZLI/U PORABNIKI

13cm ANTENA
MEDVOZLOVNA ZVEZAA

BPSK
RTX
— — UTP
1.2Mbps
1298MHz 100Mbps
1.2Mbps 1.2Mbps
NBP NBP
70cm ANTENA
B TV UPORABNIKIA\
CAM
1.2Mbps
NBP
VIDEO %ﬁgf
1.2Mbps
430.6MHZ

70cm ANTENA

A2m ANTENA APRS S55A0P
APRS RX NBEM
RTX /A\
1.2kbps
144 . 8MHZz 38. 4kbps BN
RTX
6m ANTENA 1.2kbps RTX 434 .1MHz
POGOJI RAZSIRJIANJA |[EAURcll P %%ﬁﬁ#ﬁﬁf 23cm ANTENA

MEDVOZLOVNA REZERVA
SV+ASV+NBP/AX .25 S55YNG
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